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Blend WARREN NATURAL GASOLINE with your 
present high quality motor fuel to give it the 








TULSA, OKLAHOMA « Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 








THE RIGHT STEAM TRAP 
FOR LIGHT CONDENSATE LOADS 








YAR WAY 
20-A 
IMPULSE 
STEAM TRAP 


There’s a Yarway Impulse Trap 
a 


SERIES 60 AND 120 


For all normal 
trap require 

. ments, pressures 
to 400 and 

600 psi 


~~ 
dif Vo’ No. 20-A 
~ 


@ Successful companion. to the standard Series 60 YARWAY 
Impulse Steam Trap, the '.’’ No. 20-A is right and recom ; For light loads 
mended for light load applications in on tracer lines, 


steam mains, 
small presses, etc 


REFINERIE CHEMICAL AND PROCESSING PLANT on steam . 


tracer lines, meter boxes, steam mains, separators, small dryers, ~ 
pipe coils, small unit heaters, et« 


POWER PLANTS on headers, fuel oil preheaters, compressed air 
lines, small steam jacketed fire pumps, et« 


HOSPITALS, SCHOOLS, HOTELS AND INSTITUTIONS on auto 
claves, sterilizers, steam tables, washers, small pressure cookers, 
steam mains, et« 


SERIES 40 


For heavy 
LAUNDRIES On small presses, puff irons, sock forms, drying cabi loads requiring 
nets, starch cookers, steam mains, et« extra high 
The 20-A has all the YARway Impulse Trap features such as capacity 
small size, stainless steel body and working parts, low cost, steam traps 
non-freezing—and immediate availability through 279 local 

Industrial Distributors 

Write for Bulletin T-1739-X 


INTEGRAL-STRAINER 

YARNALL-WARING COMPANY ' HIGH PRESSURE TRAP 
128 Mermaid Avenue, Philadelphia 18, Pa. 

For high 

F , pressures, 

IMPULSE = — 

temperatures 

(Flanged or 

STEAM TRAP | welding 


connections.) 
OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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HOW TO SPECIFY 
To Get More Plant for Less Money 
Thomas C. Ponder 


A Quick Look 


at This Issue 





These handy digests permit checking 


those articles you want to read first 


HOW TO SPECIFY 


To Get More Plant for Less Money... (\ 
operation between the plant owne! moject en 
ind the co racto oO ten weer can ike 
construction rovera procees wot L he 
of a ‘ il job ar evealed on Page 106 


How to Specify High Pressure Vessels 

You can't fall back on the ASME codes for 
els operating in the 15,000 psi inge, What basi 
used for designing and specifying these vessels? What 
material should be used? How do vor no if the 
fabrication technique is correct be el ‘ aw 


question turn to Page 108 


How to Specify a Column... You get the 

best column for the le; none wing the 
manulacturer enough time to e his special knowleder 
and experience in your 


ction and pee 


George J. Feinman 
Keep belts gos 2 How Specify a Heat ne pel as 
paces us cee camaro 4 ee See. See 5 eee ee pit 
Records . “4 a 


Page 116 


How to Specify a Compressor . 
best compressor { 

an acculate appraisal of operating 

cal details. Find out 

Page 119 





A Quick Look at This Issue... 
Refined Products Outlook for 1957... Her 


is Socony-Mohbil’s prediction for refined products 
demand in 1957 through 1965. In this highly informa- 


tive report you will find demand statistics on nine 





different refined products—a complete report on re- 
in the U. S. and abroad from 1946 


a carefully documented analysis 


fined product sales 
through 1965 plus 
ol future price increases, octane changes and capital 
outlays for the refining industry. For full details on 
refining’s future, turn to Page 130. 
C] Continuous Monitors Developed for Reform- 
ing and Dewaxing . . . They work on the 
dielectric constant principle and have been used at 
Humble to monitor octanes at reforming units and 
propane oil ratios at dewaxing units, ‘This company 
report good operation has resulted 


details, turn to Page 133. 


For complete 


Rexforming Unit Makes 104 Octane... At 
Cosden’s Big Spring refinery, the first Rexform- 
ing unit built from the ground up is now in operation 
sy alternate schemes, the unit can be operated to 
produce jet fuel, high-octane gasoline and aromatic 
concentrates, See Page 138 for how it’s operating 
What's the Outlook for Polyols? . . . Each 
member of the polyol family has special proper- 
ties and a price tag which preempt portions of the 
various markets, There are many factors influencing 
the future of the individual polyols. Look at the pic- 


ture for the next five years by turning to Page 141. 


Store LPG in a Gas Sand?.. . La Gloria has 
found it to be very economical for large volumes 
Ihe y have also developed a unique device to meter 
propane withdrawal volume. For the way they have 


developed this storage technique, turn to Page 145. 


Penex and Platforming Team Up. . . 1, 
combining the new Penex process with Platform- 
ing, you may achieve greater yields and octanes. The 
article which gives an economical appraisal of this 


combination starts on Page 149. 


C] Synthetic Fuels Justified in Africa... It can 
be done. The development of the synthetic fuels 
industry in South Africa is discussed up to the present 


time, Study this first hand report, turn to Page 153. 


How to Select the Right Pump Motor... 
An engineering study is a must for large motor 
applications. It can save on initial cost, operating ex- 
pense, and possibly future power rates. For details 


on the factors to evaluate, turn to Page 159. 


Equilibrium Data on Ammonia... . Practically 
everyone is making this important petrochemical 
today, Here is help in calculation of equilibrium re- 
lationships. Fundamental physical data is presented 
in easy to use form for conditions most often en 
countered. Add this to your files now by turning to 


Page 165. 


Refinery Integrates Three Hydrofiners . . . 
And by so doing, the cost of building was cut 
more than 15%. One of the three Hydrofiners is used 
to pretreat the charge to a Powerformer, Esso’s new 
catalytic reforming process. You'll find operating data 
for this new process as well as the hydrofiners in this 


article, Turn to Page 166. 


Easier Solution of Continuous Beam Mo- 
Ments ... by using elastic 
avoid calculating fixed end moments. Here is a brief 


weights you can 


explanation with examples to show how you Can use 
this method. This simplified solution of moments in 
a continuous beam is arranged for easy clipping and 


filing. Turn to Page 169. 


Keep Your Motor Running. . . [Indirect main- 
tenance is just as important as cleaning, lubricat- 
ing, and replacing parts. Controlling conditions around 
the motor will reduce direct maintenance. Find out 
how it’s done by turning to the handy motor mainte- 


nance chart on Page 172. 


Estimate Tomorrows Costs from Today’s 

Records . . . Good cost return records of past 
performance are essential in preparing estimates. Mort 
often than not any cost records obtained from past 
projects are useless when reviewed for estimating fu- 
ture costs. Here are methods of compiling these costs 
which will make them useful and readily available to 
the estimating engineer. Check these forms for com- 
patibility with your accounting system by turning to 


Page 175. 


How a Small Refinery Grew . . . Here is the 
case history of Texas City Refining, Inc a com- 
paratively small operation that has shown spectacular 
growth in one of the nation’s most competitive indus- 
tries, For the complete story on the way Texas City 
Refining increased its dollar value 116 percent and 
tripled its equipment investment in five years, turn to 


Page 104. 


What Makes an Employe Tick? . . . The oil 
industry is a pioneer in the growing field of 
human relations research, Here is an expert’s views on 
two useful ways to determine facts about human be- 
ings at work: “Background” research to find the facts 
“Direct” research to relate the facts to comparable 


situations. Turn to Page 220. 


Where Do We Go From 65?.. . [he modern 
trend to glorify retirement and hobbies has cre- 
ated a new philosophy—-a philosophy that may not br 
good, For a humorous, thought-provoking discussion 
of the fad that has made it unfashionable for a man 


to like his work, turn to Page 229. 


Union members are entitled to the safety valve 


C] Open the Door to Non-Union Employes .. . 


of a formal grievance procedure by contractural 
right. But what about the non-union employe? For a 
thought-provoking discussion of the inadequacies of 
present 


“open door” grievance procedures for non- 


union workers, turn to Page 240. 
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SUBSCRIPTIONS 


Manage Pr. oO. B 


of O11 FILO AND 
PPE LINE EQUIPMENT 


WORK on Wied 
Pipe Lin® 


jnousTey \ 


Specialized Oil Publications of 

THE GULF PUBLISHING COMPANY 

Box 2608, Houston (1), Texas 

PETKOLEUM KEFINER and The REFINERY CATALOG for the refining 
natural gasoline-petrochemical industry 

WORLD OIL (formerly The Oil Weekly) and The COMPOSITE CATALOG 
for the drilling-producing industry 


PIPE LINE INDUSTRY and The PIPE LINE COMPOSITE CATALOG (first 


ed n to be seued mn july 1957) f and as «pipe tine 
& pit 


Petroleum Refiner Is Indexed by Industrial Arts Index, Chem- 
ical Abstracts and by Engineering Index, inc. Microfilm copies 
available through University Microfilms, An Arbor, Michigan 


And Worth Every Cent! 


WE ALL like Perroteum Reriner, subscribers 
editors—all. And most of us would go a “tuh piece’ 
if that’s the only way we could get a copy. But our 
proud editorial eves popped perceptably when walk 
ing through the Mailing Department the middle of 
last month we Saw a neal pare kage addre ed to Japan 
bearing $11.38 postage Beside it was a twin with an 
lran addre SS th it bore $9.28 postage 

Turned out that these were copies of the September 

Process Handbook” issue of PrrroLeumM REFINER 
and that these two subscribers each pay omethin 
like $150 extra postage annually in order to get the 
issues by air. Boy, boy, that’s wanting it! However 
when you stop to think of it, the Handbook is a bat 
gain even at that price. Such thinking might be a cu 
for some of our non-subscribing domestic friends to 
heure what a bargain they'll get when the y vn the 
well known dotted line that authorize our Circulation 
Manager to send them twelve hefty books a year post 
paid for $2 (foreign rate now same as U.S.) Or two 
vears for $3 if you really ARE a bargain hunter! 


For the Advertiser's Eyes 


WE'RE NOT UNLIKE the old maid who wa 
alway telling married couple how to bring up thei 


children, Seldom do we prepare advertising copy, but 


we re i bit hep on what advertising Copy hould 
contain 

The importance of advertising make i deep im 
pression as you hear readers testify how thoroughls 
they scan these page Industry uests at our editorial 
conterence almost invariably i the page are 
carefully checked. An Associated Busing Publication 
panelist, an outstanding American industrialist, re 
cently declared idvertising matter is invariabl 
the most interesting part of busin papers.” ‘That 
doesn’t necessarily make us editors fecl any better but 
certainly it’s a challenge to the ad copy writer An 
other man on the same panel, however furnished 
the twist that we like ait use! ol ) pace could 
ibout double their efficiense if the wi | go about 
it the right i Publisher hould encourage the 
folks who buying space to u 

intave 

Mr. Advertiser. your me e from month to month 
in PR is being scanned—-we're convinced of that oO 
why not check to ascertain if there | pre ented in 
oul pact what the reader want and hould know 
about your product or service? The gent just may be 
correct when he talks about the possibility of doubling 


the efficiency of advertising messace 


In the Offing 


BESIDES THIS month 


tarts on page 106 and it high] recommended 


lo Specify seri 


PeTROLEUM REFINER has some real topnotchers coming 


™ 


ilong in November, December and Januar Next month 


nost complet treatment of reciprocatin 


Ann lal Pe trochemu il 
in Januar A I ‘ fourth annual 


Maintenance Issue, It’ 


in December it 


tar lineup for sure 
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Insure Insulation 


Leading engineers world-wide 
specify Childers Jacketing for protect 
ing costly insulation on lines, towers, 
vessels and tanks. These efficiency 
minded engineers prefer Childers 
Jacketing because of these exclusive 
features 

1. LAP-SEAL (patents pending) in 

sures a more positive weather 
seal 

Heavy weight jacketing designed 
for lines subject to abuse 
Deep Corrugated Jacketing with 
factory-attached moisture — bar- 
rier for towers, vessels and tanks 











Jacketing forms around pipe easily. A two man 
crew can apply jacketing without special instal 
lation equipment. Aluminum strapping and seals 
make application simple and quick, reducing 
labor costs. Factory-attached moisture barrier is 


in 48 States and 14 


4. New resin adhesive that makes 

a stronger between the 

jacketing and the vapor barrier. 

Childers Aluminum Jacketing 

provides strong, durable protection 
with three way savings 


bond 


1. Lower first cost than any other 
permanent jacketing 

2. Lower application cost because 
it's so easy to cut-to-size and 
attach 
Eliminates maintenance because 
it is made of durable aluminum 


for maximum corrosion resist- 


recommended where the presence of moisture 
could harm aluminum from the under side. The 
resin type adhesive used exclusively by Childers 
to bond moisture barrier to under side of 
jacketing withstands temperatures up to 300°F 


Foreign Countries 


Efficiency with Childers Jacketing 


Economy minded engineers know 
that plant efficiency is improved when 
costly insulation is protected with 
Childers Aluminum Jacketing. And 
too, the gleaming beauty of Childers 
Jacketing makes plants brighter, neater 
— reduces “housekeeping” costs. 


Send for Free Sample and Prices 


You can help increase the efficiency 
of your insulated lines, towers, vessels 
and tanks by using Childers Jacketing. 
Write today for free sample and engi- 
neering data. Childers Manufacturing 


ance and requires no painting Co., Dept. PR-36, Houston 8, Texas 


New Deep 
Corrugated Jacketing 
For Towers, Vessels 


and Tanks 


Childers offers 7 o t Kune 

Heavy Weight Jacketing Lap-Seal 

num jacketing with fac Only Childers 019” Childers exclusive LAP-SEAL is a 
tory - attached Jacketing in labor saving 4’ wide series of eight ribs rolled into the 
1 Available in 144” rolls underlapping edge of the jacketing 


and 2'2” corrugations commended to 


Only 


deep corrugated alumi 
offers 
moisture 
barrier This exclusive product is re 
protect 


lines along walkways and in other 


insulated Lap-Seal has 2 important advantages: 
Where desired, a positive weather 
eal is easily made with Lap-Seal 
nda ti 


Childers Deep Corru 


gated Jacketing is used to areas where they are subject to 
provide 


tection tor 


permanent pro abuse 


also recommended for pro al provides an automatic 
insulated towers -_ of the 2” circumferential 
labor, insures proper 


vessels and tanks lap 4 yrevent 


insulated tection of all 


towers, vessels and tanks 


waste 


(Advertisement) 











 Podbielniak CHROMACONS 





F Analy Almost. Anything 


from HYDROGEN to LUBRICATING OILS 





SERIES 9400 
(SIX MODELS) 








=i. | 
“Founteen Models i: | (5 


TO COVER EVERY SPECIFIC REQUIREMENT al 





















° & 
9400-3V 
Triple 
SERIES 9485 SERIES 9475 wager. Columns 
(TWO MODELS) (SIX MODELS) mason ‘ 9400-2V 
: © Dual 
— Columns 

Model 9485-5—Five Streams — 9400-V 
Model 9485-1—One Stream e Single 
CHROMACON Series 9485 — ’ Cel 
available in two models, de 9400-3A olumn 
signed for continuous (cyclic) ==, j | T j 
analysis of gaseous or liquid 7 | o riple 
process streams Sample Columns 
cutomatically charged, con acnne | 9400-2A 
trolled by timer to permit D | 

! ~ “& ve SERIES 9400-A, 2A and 3A 
any frequency of analysis “a ’ 
from 1 to 12 analyses per Columns Operate at low. temperatures 
hour Operation tonnpereture | = | erty and atmospheric pressure (BP 
range to 0 s ingle 
ee g Range from H,. up to 175° C 
tector cell and ovtomati« Column 


charging device 











9475-3V 


SERIES 9400-V, 2V and 3V 


Operate ot low temperatures and 























subotmospheric pressure (B.P. Range 
° yal from Hy up to 200° C.) 
a | : 9475-2V 
i Dual 
- Columns 
. ~ A 9475-V 
naan Single 
3] > =a 
Triple 
eryy - Columns 
: : 9475-2A 
Dual 
, o 9 9475-4 Columns SERIES 9475-A, 2A and 3A 
° ° Single 9475-V, 2V and 3V 
om Column Operate at high temperatures and 
atmospheric pressure (B.P. Range 
og 9485-1 from H, up to 350° C.) 
® One 


Stream 


9485-5 
F ve 


COMMERCIAL PURIFICATION i i 
OF RARE PRODUCTS «= 


Podbielniak Vapor-Phase CHROMANEER PLANT-—Is used for the indus- 
trial purification of liquid or gaseous materials produced in small quantities. This 
method of separation gives a product of extreme purity, regardless of the 
boiling point of contaminating materials, with continuous automatic operation. 
APPLICATIONS SPECIFICATIONS 


Purification of to 4 





Streams 











tetrachlo 
ride preparatory to the production 


silicone COLUMNS: 2 
length 
CAPACITY 


vet per day. Capacity varies with purity of charge 


diameter, 20 feet and up in 


of silicone transistors. 
aer , 10 to 25 cubic feet of a gaseous prod 
Production of flavoring oils, ex 


tracts, etc 
— and length of time cycle 


TEMPERATURE OF OPERATION: Columns thermo 
statted for operation at any temperature from 25 


Production of perfumes 
Separation of pure compounds as 
in the production of ‘fine’ chemi- 
cals or highly pure materials used 
Applicable to prac 
tically any organic 


C to 200° C, as required for the particular sepa 
ration to be made 

INSTRUMENTATION 
monitored and continuously recorded 


as standards 
liquid or 


Composition of exit gas 
gaseous material 


WRITE FOR BULLETIN A-15 FOR COMPLETE SPECIFICATIONS 
CH-F-856 Copyright 1956 by Podbielniak, Inc. 





*Patents and Patents pending 


PODBIELNIAK, INC. ° 


341 East Ohio Street . Chicago 11, Illinois | 


j 








Foster Wheeler experience points the way 


to lower cost production 





Complete lube oil plant, designed and constructed 
by koster Wheeler 


at England’s largest refinery. 
in sequence from right to left, are 
propane deasphalting, phenol extrac 
lion, propane 


iis follows 
dewaxing and clay contact-vacuum 
rerun, Foster Wheeler is now building complet: 
lube plants in the United States 


lraq and 
Venezuela 


EW ADVANCES in refining processes and 
N equipment have resulted in substantial in- 
creases in the overall efficiency of lubricating 
oil production—contributing to higher sustained 
output of high quality oils at lower unit pro- 
duction cost. 

In the construction of new lube oil plants or 
modernization of existing facilities, Foster 
Wheeler’s long experience in this specialized 
field is your best assurance of complete satis- 
faction, from initial planning to final installa- 
tion Wheeler 
process design engineers offer more than 20 


and on-stream service. Foster 
years of continuous and cumulative experience 
in lube oil manufacture. Their intimate knowl- 
edge of all phases of design, engineering and 
construction—plus their close relationship with 
all licensor companies —can save time, effort 
and expense in any expansion or modernization 
program. Foster Wheeler Corporation, 165 


Broadu ay, New York 6, N. ¥. 


FosTeER W WHEELER 


NEW 


YORK +*« LONDON 


For more data on advertised products, use Readers’ Service Cards, last page 
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ST. CATHARINES, ONT. 
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TURBINES FOR 
HIGH-SPEED COMPRESSORS 


8000 CP* 
t 
VIBRATION RECORD, i is obtained by exciting buckets. Peaks indicate UIET ZONE 


resonant vibration response of buckets. For more reliable operation, G-E Sasa F 
engineers confine bucket exciting frequencies to ‘‘quiet zones’ between the peaks. be ©@@ 6666666666666 8 66666 e| 


How G-E Engineers Locate “Quiet Zones” 


for Safer High- —_ Turbine oe 


When driving modern compressors and blo G-E high-speed 


turbines spin at operating speeds of 7000 rpm ‘and up. At such 
speeds, if resonant vibration were not controlled carefully, bucket 
fatigue failure might result 


HERE'S HOW General Electric mbats the 
vibration frequencies of the bue on each n 
determined with the special equipmer 

crystal pick-up, and high-speed 





nimum normal vibration 

With this information av 
varied so that steam striking 
exciting frequencies only 

ire that steam-impact 


iatural frequencies, the cl 


VIBRATION TESTING is « 
ability of G-E high speed turbi 


TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE your nearest G-E Apparatus Sal 
6232, General Electric Company 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 








INHIBITORS STOP 


CORROSION and FOULING 


ERE are four typical stages of refin- 

ery production where Nalco Inhibitors 
stop corrosion and fouling. There are many 
others, too. In fact Nalco Inhibitors are 
effective every step of the refinery way. 
Ask your Nalco Representative or write 
direct. 


WALCO 


iNnnieiTroa WALCO 


innieiTror 
cavot 
gaou ors 


CRUDE PREHEAT FXCHANGERS 


























The Problem: Fouling. The Treatment: The Problem: Reboiler fouling. The Treat- 
CRUDE 15 ppm of Nalco Inhibitor The Results ALKYLATION ment: Nalco Inhibitor fed to reflux of tower 
PREHEAT Normal temperatures regained inexchangers SYSTEM C-11. The Results: No water washing or 


ifter five weeks of treatment. Actual reduc mechanical cleaning of system needed after 


EXCHANGERS tion of 4 days of downtime due to cleaner full year of operation. Refinery costs and 
condition of treated unit inconvenience reduced considerably. Greater 


production realized 


— . 
ots 
° NALCO 
INHIBITOR 




















WALC 
iNnnieiror 

















uittey 


oe 


The Problem: Corrosion of overhead con- 


The Problem: Severe corro ion of exchang 
denser, accumulator and stream pumps 


I ind accumulator after the reactors duc 
Small amounts of iron sulfid scaling’™’ in 


to an unusually high halogen acid contamin ; & 

PLATINUM ition which held pH about 1 The Treat DELAYED flash tower. The Treatment: Nalco Inhibi 
REFORMING ment: Nalco Inhibitor into reactor effluent COKING tor added to overhead stream. The Results 
UNIT Iron content of tail water reduced from 300- 


UNIT Zhe Results: LIron content reduced fre 
13.9 to low of 0.73 Ibs. per day j ' 1000 ppm to approximately 1-20 ppm, 
than with other inhibitors at greater do Corrosion and scaling stopped 


NATIONAL ALUMINATE CORPORATION 
6259 West 66th Place . Chicago 38, Illinois 
Telephone: POrtsmouth 7.7240 
CANADA: Alchem Limited, Burlington, Ontario 
NORTHWESTERN UNITED STATES, HAWAII! and ALASKA 
The Flox Company, inc., Minneapolis 3, Minnesota 
ITALY: Nalco Italiana, SpA 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 
SPAIN: Nalco Espanola, $.A 


SYSTEM... Serving Industry through Practical Applied Science 


« 


For more data on advertised products, use Readers’ Service Cards, last pags Py rrRol 





“LUBE OIL 
*GAS OIL 
“CYCLE STOCK 


Furfural has gained widespread recognition 
as a selective solvent in processing lube oil, 
and now is used to treat both virgin gas oil 
and cat cracker cycle oil. One of the out 
standing features is that a furfural unit can 
be used alternately for refining lube, gas oil 
and cycle stock. Three companies are al- 
ready using their furfural units for treating 
both lube oil and cycle stock; forty-two other 
users of furfural in the petroleum industry 


can do the same 


In refining middle distillates, furfural treat 
ment improves product quality and increases 
cracker through-put. Furfural removes un- 
stable materials that form coke, reduces sul 
fur content, and separates heavy metal com 


plexes 


The same combination of basic properties 
Write for our Bulletin 203-A ‘ and attractive economics which have made 
“Physical Data on QO Furfural 
QO furfural so successful in refining lube oil 
applies with equal force to these newer ap 
plications. QO furfural offers sharp selectiv 
ity, ease of recovery, low cost, ready avail 


ability and freedom from excessive toxicity 


The In the United Kingdom: 
Quaker Oats 3405S The Merchandise Mart Imperial Chemical Industries, Ltd, Billingham, England 


In Evrope: 
i 
(Ompany Chicago 54, Mlinois Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands, 


ROOM 540S, 120 Wall 5t., Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
5 New York 5, N. Y. A/S "Oto", Copenhagen, $. Denmark 
In Australia: 
= Room 4405S, Main P. O. Box 4376, Swift & Company, Pty., Lid., Sydney 
oe Portiand 8, Oregon In Japan: 
yr F. Kanematsu & Company, Lid., Tokyo 


For more data on advertised products, use Readers’ Service Cards last page 





ALUNDUM*‘* catalyst carriers 
benefit a wide range of processing 


Norton ALUNDUM (fused alumina) catalyst carriers are filling applications. Catalytically, they are crystalline in 
characterized by excellent mechanical, thermal and chem- nature and are produced in two surface area types: low 
ical stability. They have high resistance to abrasion and and intermediate. Intermediate surface area carriers are 


erosion, and their low density is useful for packing and subdivided into types A, B, C, with varying characteristics. 


TYPICAL CHEMICAL ANALYSES (%'s) PHYSICAL PROPERTIES 





LOW SURFACE INTERMEDIATE Water Bulk Vol. Bulk Crystal Surface 
AREA SURFACE AREA Porosity Absorption Density Density Structure Area 


Low Surface 40-50% 20-25% 1.90-2.10 65-80 Ibs/ft? Alpha Less than 
89.4-76.6 77.0 Area gr/cc Alumina lm?/gram 


: Alpha, 

9.3-16.8 21.2 intermediate 1.65-1.70 58 ibs/ft? Gamma  60-70m?/gram 
Surface Area 50-55% 28-30% ger/cc (app) Alumina- 

0.5 = 1.: 0.2 Type A 7. 


uartz, 
ipha, 
Type B % 28-30% 1.65-1.70 60 Ibs/ft? Kappa, 
-~0.8 gr/cc (app) Delta 20-30m?/gram 
Se 
chiefly 
0.4 “ Quartz 


1.0 ia Aipha 


28-30% 1.65-1.70 62 Iibs/ft* Alumina 5-10m?/gram 
gr/cc (app) 


and 
> Mullite 


Shapes and Sizes cataly ti relorming, dehydrogenation, " 
,enger dehydration, sulfuric acid manufacture, = ’ Kyanite 
Op ‘ Fi ‘ ‘ V6 l SY 
Spheres (Low surtace area) “it ” nitric acid manufacture, dessicants [4 ‘ Supports 
. a a . 








diam.; (Intermediate surface area) 4 
aed aile " els ‘ S ve v ° *’ 
Meee J . -! ~ (All i MiB In Suspending Beds onncirarennteatton ste 
» xX. Mings carriers . : ; . >> 
~%" OD. — Wx Ys" x For Active Catalysts etait 
fF In addition to the carriers described . 
_ . = " he ré. Norton produces cal ilyst supports " ten 
Typical Applications for use in fixed bed convertors where it is 


Lou Surface Area Carriers plithali necessary to suspend active catalysts ata 
anhycricle, nial if anhycricle ethylene rivet level Mace ol dense tu rvecd, 
oxide, protective atmo pheres, synthetu chemically inert Kyanite material, these 


vas veneration, grates or suspending becs supports have wreat resistance to break- ee 
. Kyanite 


for active catalysts down and have no chemically reactive Supports 


Intermediate Surface Area’ Carriers effect on the processing 


Get More Facts 
on how ALUNDUM catalyst carriers and 
alaki K yanite supports Cali Mnprove and ecolh- 
WNORTONE ~~ omize your processing. Call im your 
better products. ** Norton Refractories | ngineer or write, 
REFRACTORIES fo make mentioning your requirements, lo 


Norton Company, 469 New Bond St., 
Engineered. i R #3 Prescribed your products better Worcester 6, Mass. Canadian Represen- 

tative: A. P. Green Fire Brick Co., Ltd., 
Poronto 5, Ontario, 
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Trademark for DRYers for instrument air, 
materiais being processed and in storage 


Yo. sEE dehumidifiers bearing this familiar 


nameplate —Lectrodryer*—in thousands of 


plants all over the world, in almost every industry. 
Ever since 1932, they have been helping to speed 
output and maintain high product quality by 
removing unwanted moisture to uniformly low 
dewpoints. 

LECTRODRYER is the name of a large family 
of DRYing machines. They DRY air, gases and 
organic liquids. They range in size from the tiny 
Laboratory model, capable of handling a few cubic 
feet per hour, to giant wind tunnel installations 
DRYing tons of air per minute. They work from 


LECTRODRYERS DRY 


AS 
witH ACTIVAT ED ALUMIN 


LTROLEUM REFINE 


atmospheric pressure to as high as 6,000 psi 

Twenty-three years of DRYing experience is 
yours, when you consult with Lectrodryer engi- 
neers. Recommendations on plant layout, controls 
and other auxiliary equipment are all co-ordinated 
with the type and sive of Lectrodryer prescribed 
for the job. You save time and money, and are 
assured of most efficient operation, 

Remember the word LECTRODRYER when 
you need DRYing help. For a free copy of the 
book, Because Moisturg Isn't Pink, write Pittsburgh 
Lectrodryer Company, 307 32nd Street, Pittsburgh 
30, Pa. (a McGraw Electric Company Division). 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erianger, Paris XVI 


In Belgium: S.A. Belge Stein et Roubaix, 370 Rue du Moulin, Bress 


* REGISTERED TRADEMARK U & 
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FIRST FOR LASTING QUALITY—FROM MINE TO MARKET ! 
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For dependable “‘on-stream” performance... 


retube your exchangers with 


= " , ———ae -_ _ 
ia BE: ae ee ee on 


ite A =F 
uf af ef OE 


Mme 


_s a ’ 4 = 
ee a deste sae | 
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ee 

Wide selection of copper-base alloys for every type of application— 
including bi-metal combinations. 


Complete warehouse stocks maintained at Houston, Texas; Tulsa, Okla.; 


Los Angeles, Cal.; Chicago, Ill.; and Bayway, N. J. 
Expert assistance in solving your tube corrosion problems. 


Specify Phelps Dodge . . . One of the largest suppliers of tubes 


to manufacturers of heat exchangers! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Ationto, Birminghom, Ala., Boston, Buffalo, Charlotte, Chicago, ¢ eveland, Dollas 
Detroit, Fort Wayne, Greensboro, N. C., Houston, Jacksonville. Kansas ty, M nm Angeles, Milwaukee, Minneapolis 
New Orleans, New York, Philadelphia 


, Pittsburgh, Portland, Ore, Richmond, Rochester, N. ¥., San Francisco, St 
Seattie, Washington, D. ¢ 


Py rROLI Ml : | For more data on advertised products, use Readers’ Service Cards, last page 





SPECIALISTS 


lo 


The best way to get the most for 
your tube steel dollar: Ask the experts! 


This month's report is on: 


2% CR.-MO- 


combination 


istance in jda- 


ox 

corrosion ns esistance tO é 

Has intermer. — ees? nnd fa we 1200°F. in crack 
with go° 


£ 

atures UP ers, V4pe 

tion. For r use a tempera y beet exchangs forgings 
ils, retor an tu 


line and hot oil pipinss 
ine . 
for oil heater “ 
ons OF 24 TIMKEN ” 
om 
A 


Sicromo 2% 
Carbon BO "5 i wey v4 A 
poe Sicrome 4 
Silm : dé, 
t 4 Cre oe Ti 
| nan 
miles tubing ° 
Mable le as seamless mbing- 


grees 
18-8 Ti 
16-13-3 
»7 39-30 
; -12 
sicromo * — se 
18-8 Stainless 16-25-6"* 


asis only. 


**Not ava 





HERE are probably several high temperature tube 

steels that will solve your heat, pressure, corrosion 
or oxidation problems. But there’s only one that will 
give you the most for your tube steel dollar—the best 
life/cost ratio. 

The best way to find it is to ask Timken Company 
metallurgists. They're recognized authorities on high 
temperature steels. With 23 years of experience behind 
them, they can help you select your best steel from 24 
different analyses. You'll be sure of getting the most for 
your tube steel dollar. And you'll be assured of uniform 
quality in every tube because The Timken Company 
rigidly controls quality from melt shop through final 
inspection. 

For help with your tube steel problems, ask 
experts! The Timken Roller Bearing Company, 
& Tube Division, Canton 6, Ohio. 

Thomas, Ontario. Cable address: “' 


the 
Steel 
Canadian plant: 
rIMROSCO” 


a ——— 
—<———_ = 


<< 


his photo shows final tube inspection— last af hundreds of rigid tests that help account for the uniform quality of Timken high temperature steels 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 
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IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


PETROLE! REFINE! Yo. SO, 10) 










PEERLESS 


' CHEMICAL PROCESS 
PUMPS 













grease lubricated 
housing 




















Here is 
° INTERCHANGEABILITY 
“| IN ACTION — 


Interchangeability of component parts for 
‘* DL-DM pumps uw graphically shown in this 


, new Bulletin, Write for your copy. It shows 











oil lubricated 


how liquid end components are accommodated 












housing en a on either grease lubricated or oil lubricated 
bearing housing Also provides quick refer 
q ence to pump specifications and performance 


characteristu 


a new concept of economy through interchangeability of components! 
PEERLESS 


type DL & DM PROCESS PUMPS ALSO FEATURE: 


ACCESSIBILITY—Through ease of assembly and disassem- Other pertinent Type DL-Type DM facta: 
bly if and when required. DURABILITY—Through use of 
any machinable metal as materials ofconstruction. ~ labl 1”. 2” 914" and 3” an 8%” fr: 
SERVICEABILITY—Through designs that feature maximum war - 1". 3 ae a. Bis 1" ce ag .. fe tn 
ease of maintenance. INTERCHANGEABILITY—Through a “70 942 ,6,62,0 aM puny ticcndags . aw 
. CAPACITIES: up to 800 gpm. HEAD RANGE: up to 430 feet. 

choice of semi-open or enclosed impellers, oil or grease 

‘ OE DRIVES: motor or steam turbine. TEMPERATURE RANGE 
lubrication, air-or water-cooled back plates and bearing ul ted } to 250°F.: oil lut 
housings. REABILITY—Through the high performance *®'C#€ SUDTICaled Housing up to sou’ F-5 OF lworiented 
housing up to 450 I’. WORKING PRESSURES up to 400 psig 


Peerless Type DL and Type DM process pumps are 










standards set for these pumps, proving more than ever 
before, that Peerle Builds Dependable Pump 

AVAILABILITY—Through shipment from stock of both 
complete pumps and pump components. 





Write for your New Bulletin now. Use coupon 
for quick action 






















7 PEERLESS PUMP DIVISION 


| Food Machinery and Chemical Corporation 

301 West Avenue 26, Los Angeles 31, California 

| Please send chemical process pump Bulletin 
PEERLESS Besiens 
PUMP DIVISION tam 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Factories: Indianapolis 8, Indiana and Los Angeles 31, California 


Offices: New York, Chicago, St. Louis, Atlanta, Lubbock and Add 
Kddres 
Plainview, Texas; Fresno, Los Angeles, Phoenix, Albuquerque 


Distributors in Principal Cities. Consult your local Telephone Directory 


c ompany 


: City State 
id Petr 
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TO GET THE MOST OUT OF 


THIS IS THE GOAL OF EVERY REFINER AND HERE IS 
HOW UOP RESEARCH IS HELPING ATTAIN IT.... 





For more than forty years Universal has 
been developing improved petroleum re- 
fining processes, to help refiners fulfill the 
nation’s need for motor fuels. Beyond this 
primary objective, UOP research has 


Simplified flow diagram of Platforming Process 


always considered the broader problem 
of helping the refiner get the maximum 
return from every barrel of oil he proc- 
esses. One of our developments in petro- 
chemicals is striking evidence of this. 


Platforming, developed by UOP and introduced in 1949, pioneered the use of platinum in a 
catalyst for refining gasoline and is today one of the world’s most widely used processes. Early 
in its development, our research team realized that Platforming offered a practical means of 
helping meet the chemical industry’s growing demand for aromatics. Experimentation indicated 


that, by employing certain modifications in operating conditions, high yields of aromatics 
were possible through Platforming. This was only a partial solution because the problem of 


separation of aromatics in the degree of purity required by the chemical industry still remained. 
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Simplified flow diagram of Udex Process 


Udex, developed by Universal in cooperation with Dow Chemical Company, provided the 
answer. It successfully created and applied the separation equipment necessary to concentrate 
the aromatic hydrocarbons produced by Platforming into the form required by the chemical 
industry. This combination of UOP’s Platforming and Udex processes, an outcome of a basic 
research program originally directed toward motor fuels, is an outstanding example of the 
broad scope of UOP research. 





Universal research is continuing to develop and make available to all refiners, everywhere, 
not only new and improved processes for producing more efficient fuels for automotive engines, 
but also better ways of utilizing by-products from petroleum. In this way we believe we are 
truly helping the refiner to get the most out of every barrel of crude. 


| UNIVERSAL OIL PRODUCTS COMPANY 


© 30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 





mms Forty Years of Leadership in Petroleum Refining Technology mmsmmsscemsas 
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Gulf Oil Reports: Pipe line purging problems 
solved by Kemp Gas Generator and Kemp Dryer 


At Gulf Oil’s Port Arthur, Texas refinery, dry inert gas is 
required in the Ethylene Plant for purging pipe lines, tanks 
and vessels 
Kemp Units selected to do the job 

To insure a constant supply of gas sufficiently dry and free 
of oil vapors Gulf installed both a Kemp Inert Gas Gener 
ator and a Kemp Convection Type Dryer. The units work 
the Kemp Generator produces 30,000 
SCFH of inert gas which is compressed and passed through 


as a “purging team” 
a Kemp Pre-filter to remove all moisture prior to entering the 
gas receiver. The result is an efficient, easily controlled source 
of dry inert gas at all times. 


Kemp can solve your problem too 

Whether your needs involve dry gases, inert gases—or both, 
Kemp can help you to the most profitable solution. Kemp 
Inert Gas Generators automatically deliver clean, controlled 
atmospheres at specific analysis, without fluctuation—regard 
less of demands. A variety of Kemp Dryers are designed to 
dry air, gases or liquids to sub-zero dew points and are avail 
able with manual, semi-automatic or fully automatic tower 
reactivation. In addition, Kemp will specify the proper desic 
cant for the job. 


For complete facts and technical information on Kemp Inert 
Gas Generators and Kemp Dryers, write today to: The C. M 
Kemp Mfg. Co., 405 East Oliver St., Baltimore 2, Maryland. 


DYNAMIC DRYERS 
r |} INERT GAS GENERATORS 
| . 


if | CARBURETORS © BURNERS © FIRE CHECKS 
Aus METAL MELTING UNITS 


SINGEING EQUIPMENT 
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THIS ENTIRE VESSEL was radiographed. Built for use by Socony and the two joints were stress relieved locally. The unit contains 
Mobil Oil Company, Incorporated, it was stress relieved in thirds, 


40 uniflex trays of 96” diameter 


Overall weight 152,000 Ibs, 


Among the largest in use 
... built by Newport News 


This Debutanizer with a 110 feet 
6 inches over-all length is typical of 
units that are readily built by New- 
port News... 

In fact, Newport News can fabri- 
cate almost any type of pressure 
vessel or other heavy equipment 
used in the petroleum, chemical or 
other processing industries. 

But at Newport News you'll find 





Engineers — Desirable positions 
available at Newport News for Designers 
and Engineers in many categories. Ad- 
dress inquiries to Employment Manager 








er, 195¢ PETROLEUM R 


more than large productive capacity. 
In vast fabricating shops, in huge 
machine shops, foundries and forg 
ing plants, Newport News craftsmen 
complete your order with special 
ized techniques. Plant methods . 
developed as a result of specializing 
for more than half a century 
enable Newport News to provide 
money-saving answers to all sorts 


Newport News 


For more data on advertised products 


ute Readers’ Service Cards 


of heavy equipment problems. 
Newport News craftsmen handle 
the job exactly as you want it done 
. for maximum results per dollar 
invested, So let us bid on your pres 
ent or future projects. Learn how 
Newport News can help you. Send 
for our illustrated booklet entitled, 
“Facilities and Products 


it’s yours 
for the asking. 


Shipbuilding and 
Dry Dock Company 


Newport News, Virginia 


last page 





Picture of 


PROFITABLE 
TRAP 
PERFORMANCE 




















































1.Whentrapis first installed, thein- 
verted bucket is down and the valve 
is wide open. The large clearance 
between valve and seat minimizes 
restriction to condensate flow, con- 
tributing to large capacity. 


2. When steam is turned on, note 
how condensate (solid color) flows 
down between bucket andtrapbody, 
then up and out through orifice. 7 
Dirt is held in suspension and 
washed out when valve opens. 


ra SEMI-STEEL BODY AND 
FILE-HARD CHROME STEEL p= CAP. 250 LBS. DESIGN 


VALVE AND SEAT \y D> PRESSURE — HYDROSTATIC 
es , TESTED AT 500 LBS. 


EXTRA STRONG 
STAINLESS LEVER 





WELDED OR 
vet DEEP DRAWN | 
"STAINLESS BUCKET 











— u 


Look at this trap. Only two moving parts. It’s non-clogging, 
non-sticking, made of corrosion resistant materials. It will 
provide trouble-free service for years and years. 
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4. When more condensate enters 
trap, the bucket loses buoyancy and 
pulls on valve lever. (Note how in- 
coming air passes through bucket 
vent and collects at top of trap, 
awaiting discharge.) 


3. When steam reaching trap dis- 
places less than % of the water in 
the bucket, it floats, closing the 
valve. Generous safety margin (di- 
mension A) insures that steam will 


5. When weight of bucket times 
leverage overcomes pressure on 
valve, trap opens, creating momen- 
tary pressure drop that “pumps” 
condensate and non condensibles 
from unit being drained 









never reach trap orifice. 






“The bucket is upside down!” they cried, when Adam 
Armstrong marketed his first steam trap in 1911. Well, 
it is still upside down and it is the most widely used 
and most widely imitated trap for draining process 
equipment in the world today. The reason is simple 
— the basic principle has stood the test of time against 
all others on every type of application. 


The modern Armstrong Trap is unsurpassed in these 
five major contributions to plant operating efficiency: 


1. Fast heat-up-—thanks to large condensate and air 
handling capacity. On batch or cycled production, you 
get maximum output per day. 


2. High heat transfer rate — quick opening creates a 
sudden surge of condensate and air from the unit being 
drained. This pumping action prevents stratification of 
incondensibles and insures complete drainage. 
Laboratory and field tests prove it produces higher 
heat transfer than is otherwise possible. 


ARMSTRONG MACHINE WORKS 
852 Maple Street, Three Rivers, Michigan 


| Bucket STEAM TRAPS 


October, 1956 


PETROLEUM REFINES 


Time -Tested Inverted Bucket Principle 
Provides Five Cost- 


For more dota on advertised products, use Readers 


Reducing Benefits: 


3. Low Fuel Consumption—non- productive radiation 
losses are minimized because condensate is discharged at 
steam temperature as fast as it accumulates in the trap 
—you get more production per hour and per unit of fuel. 
And, there is no steam loss through the trap orifice. 


4. Continuity of operation—the trap always opens 
for condensate; the simple, sturdy, self-cleaning mech- 
anism insures continuous operation between inspec- 
tions without interruption of processing. 


5. Low Maintenance — no trap has ever gained so 
enviable a record for trouble-free service —ask anyone 
who has kept records. 


Free: Steam Trap Book— 
44 helpful pages on trap selection, installation 
maintenance, physical data and prices. Call 
your local Armstrong Representative or ‘ty, 
Distributor, or write: ‘Hay/ttng hi 
404, “p 5 
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i RINATED 
HYDROCARBONS 


PERCHLORETHYLENE? 


Stauffer’s ‘Perk’ is available in the Technical grade for 
industrial degreasing... and in the Drycleaning grade 

. both grades stabilized for use in all standard synthetic 
units, 


METHYLENE CHLORIDE? 


Lowest in density, boiling point, freezing point and toxic- 
ity of all the chlorinated hydrocarbons, Stauffer’s Methy]l- 
ene Chloride is available at highest levels of purity for 
every technical and industrial use. 


CARBON TET? 


Stauffer is a major source of this widely used solvent, 
carrier, flame inhibitor, fire extinguisher, and chemical 
intermediate. 


CHLOROFORM? 


Stauffer’s present substantial facilities will be greatly en- 
larged in 1957 by the addition of a new plant for the 
manufacture of Chloroform at Louisville. 





STAUFFER CHEMICAL 
COMPANY 


380 Madison Avenue, New York 17, N. ¥. 
Telephone: OXford 7-0600 
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In 1940, the Petro-Chem Development Com- 

pany lined their first Iso-Flow furnace with 

Petro-Chem Development Company Reports B&W Insulating Firebrick. Today, over 
1200 installations later, (some with fluid 
outlet temperatures over 1600F) not a sin- 





gle furnace has ever been shut down because 


te Sh u metentaere of the need for refractory maintenance. 


Long life is just one reason furnace build- 


s ) 4 ers, as well as furnace operators, insist on 
. — . . B&W IFB. Here are four more: 
for Refractories moment 


CUT INSTALLATION COSTS 


Main te areeelGe B&W Insulating Firebrick are easy to in- 


stall. They can be cut, drilled or shaped on 
the job with ordinary woodworking tools. 
Their lightness makes them easy to handle. 


IN OVER 


1200 FURNACES ELIMINATE EXPENSIVE ALLOYS 


Because of their high insulating values, 
B&W Insulating Firebrick can be supported 
or anchored with ordinary carbon steel. 
Expensive, heat-resisting alloys are not nec- 
essary. 


REDUCE DOWN-TIME 


These brick have low heat storage, cool off 
quickly. This makes possible quick access 
to the furnace for inspection. They heat up 
quickly to get back on the line, too. 


CLOSE TEMPERATURE CONTROL 


Due to the low heat-storage capacity of 
B&W IFB, their hot-face temperature re- 
sponds quickly to changes in the rate of 
heat input to the furnace — insuring the 
closest possible temperature control. 


You, too, can profit by this four-way econ- 
omy of B&W Insulating Firebrick. Ask your 
B&W representative for all the facts on these 
cost-cutting refractories. He'll be glad to 
discuss your refractory problems with you. 





BABCOCK 
& WILCOX 


THe S46 
wfen 
Otnena, or 


COcn 
& w 
Acr '4€0 
vices a ee ©ivie:n oe. 
Wear fasr 48ue 87 On 
s AVGUSI4 - tn YOrx my 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * B&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stotionary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . .. Seamless & Welded Tubes . .. Pulverizers... Fuel Burning Equipment... Pressure Vessels... Alloy Castings 





Chapman 


EVERYTHING YOU NEED 





You want steel valves that will prove 
their metal under tough and varied condi- 


tions. 


Chapman has them. Steel valves .. . in 
many different alloys... all carefully formu- 
lated and poured under rigid supervision in 


Chapman's own foundry. 


You want steel valves with the smoothest 


operation for years of rugged service. 


Again, Chapman has them. Valves that seat 
tightly, accurately, permanently. Valves that 


don't jam, chatter or wear excessively. Valves 


with the closest possible tolerances. 

Just name your steel valve requirements. 
Pressure and temperature for any specified 
operating condition are met as you want 
them with Chapman Steel Valves. This in- 
cludes Chapman welded, pressure seal, 
bolted bonnet, or valves of special design. 

They all equal or exceed A.S.A. and A.P.I. 
standards. They all cut maintenance costs to 
a new low. 

For your own sake and convenience, get a copy 


of Chapman Catalog 20 now. 


THE Cc HAPM A Ni VALVE MANUFACTURING CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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VETROLE 





Look into “United~ 





lead-lined products 


to keep corrosion 
in line 








Under the trade name “United,” National Lead 
Company manufactures lead-lined pipe in two 
categories ...“United Tubond” and “United” ex- 
panded. Both combine the corrosion resistance of 
lead with the strength of steel. 

“United Tubond” pipe is used where acid han- 
dling is difficult, where the lines are subject to 
external abuse, vibration, high internal pressure, 
elevated temperature or vacuum. In “Tubond” 
pipe the bond between lead lining and steel pipe 
is virtually inseparable. 

“United” expanded lead pipe, generally used for 
handling acids under “average” conditions, is pro- 
duced by inserting a lead pipe in a steel pipe and 
expanding the lead lining under heavy pressure. 

Whether you buy “United Tubond” or expanded, 
you may be sure you are getting a product with the 


IX | | For more 





--- get them from 


National Lead 


Company 


grade of lead, thickness of lining, and method of 
joining calculated to give you your money's worth 
in strength and corrosion resistance. 

Under the “United” brand you can also get the 
other components of a corrosion-resistant acid han- 
dling system — valves, fittings and pumps. 

So put your corrosion control problem up to 
National Lead. Take advantage of our experience 
in working out chemical process applications of 
lead equipment. 


NATIONAL LEAD COMPANY 
New York 6° Atlanta* Baltimore 3° Buffalo 3 


* Chicago 80 ¢ Cincinnati 3 * Cleveland 13 « 
Dallas 2 * Philadelphia 25 ¢ Pittsburgh 12 
¢ St. Louis 1 * Boston 6 ( National Lead Co. of 
Mass.) * Los Angeles 23 (Morris P. Kirk & 
Son, Inc.) * Toronto, Canada (Canada Metal 
Company, Limited). 
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EAGLE-PICHER 


PV SUPERTEMP 


BLOCK INSULATION 





A TRUE-CUT BLOCK 
with precision-tinish [ 





Eagle-Picher’s “precision-finish” is one of the most im- 
portant insulation developments in years. 

Highly efficient, all-purpose block that is practically 
dustless. 

Great structural strength! Meets rigid demands for long- 
lasting block able to withstand wide temperature range 
up to 1900 F. 

Effectively resists steam and other moisture! Does not 
disintegrate or lose thermal efficiency under heavy duty 
service. 

Lightweight, easily installed! Easily cut to fit irregular 
areas——no special tools needed. Requires only minimum 
reinforcing. 








FREE SAMPLE! WRITE TODAY! You'll sell yourself on the new “‘precision-finish”’ 
once you compare Eagle-Picher PV Supertemp Block to other insulating blocks. 


(Member of Industrial Mineral Fiber Institute) 


EAGLE-PICHER 


Since 1843 The Eagle-Picher Company ¢ General Offices: Cincinnati 1, Ohio 


Mineral wool, magnesia and other insulations for 
all temperatures from below O F. to over 2000 F. 


(Conforms to Commercial 
Standard CS 117 
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A 
BRAND-NEW 
CONCEPT 
IN FLOW 


TOTALIZING! 


THE NEW FOXBORO 
PNEUMATIC 


inherently Accurate! 


Eliminates Inaccurate “Spot Check” 
Counting! 

Continuous integration assures 
highest precision. 


Eliminates Cam and Linkage Errors! 
Unique design balances differential 
pressure signal directly against 
centrifugal force. 


Eliminates Calculations! 
Automatically extracts square root — 
shows totals in desired units. 


Eliminates Fire and Explosion 
Hazards! 

Simple, all-pneumatic operation 
requires no electric motors, wires, or 
contacts. 


| Z0).4510)5.0) 


PEG ¢t PAT OFF 


* INTEGRATOR 


Now you can integrate the flow of all process fluids 
or plant services continuously ... with new accuracy 
... complete safety! The unique new, all-pneumatic 
Foxboro Flyball Integrator completely eliminates 
intermittent counting and fire hazard. Its simple, 
force-balance operation utilizes the 3-15 psi air signal 
from any differential-pressure flow transmitter. This 
signal is continuously balanced against the “flyball” 
force of the instrument's pneumatically-driven 
turbine. The square root function is automatically 
extracted .. . you read flow totals directly. 


The Flyball Integrator mounts at the point of meas- 
urement or on a panel hundreds of feet away. Re- 
sponse and accuracy are completely unaffected by 
ambient temperature changes or pressure changes in 
turbine air supply. Ideal solution to all plant fluids 
accounting and in-process inventory checking. 
Write for complete details. The Foxboro Company. 
7410 Neponset Ave., Foxboro, Mass. 
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BRISTOLS 


INSTRUMENTATION 








— News and information about automatic 


controlling, recording and telemetering 








TYPICAL GRAPHIC PANEL of Bristol Metagraphic instruments in oil refinery. Panel designed 
by The Fluor Corporation and built by Panellit Inc 


New design freedom for systems engineers! 


A fully flexible plug-in, functional-unit system, Bristol Metagraphic 
instrumentation is easiest to plan, install, operate and service 


A new concept in automatic control 
Bristol's Meta- 
graphic instruments are installed as a 


and instrumentation 


three part system with transmitters, re- 
ceivers, and automatic controllers com- 
ple tely indepe ndent of each other ex- 
cept for connection through a universal 
3-15 psi pneumatic signal 

This functionally designed unit sys- 
tem allows a new degree of freedom 
from pre-installation decisions by the 
installing and planning engineers 
Changes in instrument layout and con- 
trol actions can be accomplished mh ain 
absolute minimum of time and cost 


Transmitters for every variable 


Metagraphic transmitters are available 
for measuring temperature, flow liquid 
difter- 


ential pressure and mechanical motion 


level, pressure, absolute pressure 


The transmitter converts the measure 
ment into a universal 3-15 psi signal, pro- 
portional to the measured variable ahd 
sends it to an indicating or recording re- 
ceiver or an automatic controller 

Calibrated simply in terms of 3-15 psi air pres 
sure; Metagraphic receivers and controllers thus 
are independent of the actual variable being 
measured by the transmitter and can be used 
with equal accuracy to indicate, record or con 
trol any of the variables that the different trans 


mitters are capable of measuring. 


] 
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Metagraphic transmitters are available 
in a variety of ranges and spans — easily 
field-adjusted — many with over-range pro- 
tection to 400%. Their high air output 
(3cfm) means better recording and con- 
trol in any applic ation. 


Choice of 34 automatic controllers 


Bristol Metagraphic controllers are avail- 
able in 34 different models to suit every 
need. Yet almost complete interchange- 
ability between models is possible 

Full-plug-in construction allows easy 
change of control mode or service, and 
practically eliminates down time for main- 
tenance 

Controllers may be receiver-, pipe-, o1 
surface-mounted plug in type or pipe-con 
nected, Remote or integral set-point types 
(with or without air loading) are available 

Five modes of control action: On-ofl, ad- 
justable proportional adjustable propor- 
fixed proportional plus 
reset, and proportional plus reset plus de- 


tional plus reset 


rivative (rate) 


Quick-change receivers in 35 models 


With 35 models to choose from, and full 
plug in construction available, Bristol's 
Meta rraphiic receivers give you unmat« hed 
Hlexibility in operation 

You can change from a recorder to an indi 


cator or vice versa in 10 seconds. If trouble is 


use Readers’ Service Cards, last page 


suspected, the receiver can be replaced to elim 
inate down time while it’s checked in the shop 
There's absolutely no interruption of automatic 
control since the receiver is outside the control 
loop 

And ... check these features : 


Continuous valve position indication is on same 
scale as set point Simply match pointe rs 
to achieve “bumpless transfer.” No need 
to read scales. 


High-visibility colored fluorescent paints 


make pointers easy to identify. 
Air chart drives are LOO% pneumatic ( oper- 
ating from 20 psi supply ). No electricity 
required, 
Universal piping manifold can be adapted 
to any piping system (2 pipe or 4-pipe ) 
No special tools or parts required. 

Write for complete data on versatile 
Bristol Metagraphic instruments for your 
control, recording or indicating needs 


BRISTOL TWO-PEN metagraphic recording 
receiver 


Two-pen receiver keeps 
tabs on four variables 


One of the 35 Bristol Metagraphic re- 
ceiver models available, the two pen re 
cording receiver records, indicates and 
controls one measured variable, record 
one related variable on the same chart and 
gives a continuous indication of either set 
point or valve position—whichever is de- 
sired 

If valve position is chosen to be continuously 
indicated, the set point may be indicated at any 
time by depressing the valve knob. Similarly, if 
set point is continuously indicated, depressing 
the knob indicates valve position 

The two-pen recording receiver has the 
easy readability compact construction and 
plug-in fl xibility that 
Bristol Metagraphic instruments. It’s avail- 


characterize all 


able with manual-automatic station or six- 
position transfer valve for cascade contro] 
Write for complete te hnical data on this 


versatile pneumatic recording receiver 
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instruments from Bristol . . . leaders in human-engineered instrumentation 


a 








A-subs hot —but under good control 


Construction of the hulls for atomic 
submarines, Nautilus and Seawolf, 
probably represents the most massive, 
elaborate, and radically different weld 
ing and hull-rolling job ever attempted 

Built by General Dynamics Corpora 
tion, Electric Boat Division, 
Connecticut, the subs are 


Groton 
constructed 
from short circular sections (like pipe 
sections). These sections are welded 
together around their circumference to 


form the cigar-shaped hull. 

Before welding, the area immediately 
adjacent to the welds is preheated 
with induction coils wrapped around 
adjacent ends of the sections to be 
welded. Bristol Dynamaster pyrometers 
precisely control] the heat produced by 
these coils. 


When preheated to the proper tem- 


Special receivers simplify 
cascade control 


Bristol's Metagraphic receivers for cas- 


cade control are offered in a wider variety 
of models than any similar competitive in 
strument 

The 


ceiver ) 


Case ack receiver (o1 “slave re 


is available as a one or two pen 


or two-pointer indi 


recorder or a om 
cator, or a ome pen om -pointe I mode ] Phe 
sristol 
measure- 
chart 
as the slave controller record, thu plac ing 
both related variables on the chart 
Another, related variable can be recorded 
in place of the master-controller variable 
of course 

One big advantage of Metagraphie cas- 
other 


two pen recorder is unique with 
With it, the 


ment can be 


controller 
recorded on the 


master 


Saline 


sane 


cade control over imilar receivers 


perature the sections are “hull-rolled” 
while stationary welding machines 
make the weld at constantly controlled 
temperatures. After welding is com 
pleted, the Dynamaster-controlled in- 
duction coils maintain the area around 
the weld at a uniformly decreasing tem 
perature to insure cooling with maxi 
mum strength and toughness 


It takes days to complete the pr 
heating, welding, and cooling for a 
single hull-section pair. Throughout 
this period the Dynamaster pyrometers 
keep the hull temperature at the de 
sign value, despite widely varying at 
mospheric conditions. 


Want to find out more about Bristol 
Dynamaster pyrometers for your tem- 
perature control job, large or small? 


Write for Bulletin P1245A 


on on 


is the six-position transfer valve 
knob. Most othe: 
knobs, and pointers on two scale: 
to achieve bumple $s 
tol’s 
pointers on the 


models require two 
in order 
With Bri 

just 


ind 


transter 
match 
witch 


six-position model you 


§¢ ile 


annie 


over 


SIX-POSITION TRANSFER VALVE on one knol 
for « 


iscade contro] 
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GRAPHIC PANEL at Central Soya Company s 
plant at Chattanooga 


Ik Hnnessce 


Bristol instruments help 
process Soy Beans 


Centralized control of a soy-bean oil ex- 
traction plant is the function of this graphic 
instrument panel installed at the Chatta- 
nooga, Tennessee, plant of the Central Soya 


Company 


Multiple-point Bristol Dynamaster and 
Metagraphic recorders monitor tempera- 
tures and pressures throughout the proc- 
ess, as well as plant power consumption 
and steam pres ure. Ammeters on the panel 


show current drawn by equipment and 


Control switches and 
located on the ce k sur 
face at front of panel 


conveyor motor: 


running lights are 


One com pe lling advant ige of thi vr iphic 
that it 


both man 


panel instrumentation sy 
ifely 


agement ind ope rating personne Ithe whole 


tem 1 


and convenient! show 
operation, Quality control is greatly facil 


itated inalyzed and 


ystem upset mia be 
corrected before the 
fected hi 


difficult to get since the proce occu 


i building fou ori in height that 


final product I il 


over-all pletur is otherwise 


OUR ENGINEERS... 


will be glad to discuss your specific 
instrumentation or control problem 
with you. Or, write for complete 
technical data on any of the instru- 
ments mentioned on these pages. 
The Bristol Company, 111 Bristol 
Road, Waterbury, Conn. 
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For shell and base... carbon steel 


Monel combined with steel 
for economy in new fractionator 


economical 


tower engineering 1s corrosion 


complication in 


How much to accept ? What corro 
How do 
stream 


sives are present? Where? 
temperature, pressure and 
velocity affect their action? Product 
clarity requirements? Materials ca 


pabilities ? Fabricating precautions ? 


Often, definitive answers to ques 
tions like these prove unattainable 
without great expense. Fortunately, 
experience has shown a practical way 
to cut through the difficulty. 


Take the tower shown. The com 
pany’s engineers had experience with 


Monel* nickel-copper alloy ... were 
familiar with its outstanding ability 
to resist tower top corrosives 

hydrochloric and sulfuric 


acids, and various salts. 


aqueous 


With this in mind, they called on 
engineers from the fabricator, Fritz 
W. Glitsch & Son, Inc., for help in 
pinning down probable corrosion 
trouble spots. These men, in turn, 
worked with Inco’s Corrosion Engi 
neering Section. 


Final “specs” put Monel alloy at 
each trouble spot, carbon steel else 


where, Above the probable dew line 
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PETROLEUM 


(the top 15 feet, 6 inches), 3/32-inch 
Monel alloy lining was The 
eight trays (where agitation intensi 
fies corrosion) were a special Glitsch 
design done in this same solid nickel 
copper alloy. 


used 


It’s good business to make tower 
bringing 
in the experience of your own engi 


engineering a team affair 


neers and consultants, the fabrica 
tor’s and Inco’s. You are better as- 
sured of economical construction and 
reliable tower operation 

*Reyistered Trademark 
The International Nickel Company, Inc. 
67 Wall Street New York 5,N. Y. 


4». 
| co, Nickel Alloys Perform Better, Longer 


REFINER 
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There are Many Reasons 
for World Leadership of... 


VERTICAL 
TURBINE 
PUMPS 


Tested and proved in thousands of installations of all types, the world-wide 


leadership of Layne pumps has led the field for one overall reason—PERFORM- 
ANCE under all kinds of operating conditions 

That envied, but never duplicated, performance record has been made 
many reasons. ‘These are a few: 


for 


Complete and undivided manufacturing responsibility: Every part of every Layne 
pump is manufactured in the Layne factory to Layne high standards 
2. Concentration on one make: A lifetime of experience is behind every Layne pump 


and that accumulated “know how s focused on one pump alone 


3. Proven design: The basic design of a Layne pump has been job tested under 


every conceivable operating condition, And that design is converted into a finished 


unit through a series of highly specialized and quality-controlled factory 
operations 


To know all the reasons why Layne pumps are preferred by Industry—Munici- 
palities—and Agriculture, write for bulletin number 100 


LAYNE 


& BOWLER, INC. 


General Offices and Factory 


LAYNE ASSOCIATE COMPANIES 





THROUGHOUT THE WORLD 

















“Little Joey 


Sprinkler 
on aye on 
the job” 


give your plant and equipment the best fire protection— 
a BLAW-KNOX automatic fog system 


BLAW-KNOX Automatic Fire Protection 
Systems are engineered to provide positive 
protection for your plant and processing, stor- 
age, and other equipment. If a fire breaks out, 
the system goes into action immediately: 


® alarms sound 30" 


® fire smothered promptly 
® heat dissipated by cooling action 
® pressure build-up prevented 


For more data on advertised products, use Readers’ Service Cards, last page 


Why not give your plant and equipment the 

BEST possible protection. Let a Blaw-Knox 

fire-vrotection Engineer study your needs. He 

will gladly submit a layout and a cost estimate 
. with no obligation to you. 


BLAW-KNOX COMPANY 


Automatt Sprinkle r De partment 


Pittsburgh 33, Pennsylvania 


PETROI 





bite mee Cooling Surface 


MOR & a with Allis-Chalmers 
MOTORS 


<4 STRETCH OUT RIB DESIGN 
of Allis-Chalmers motors and see 
the greater cooling area provided 
as much as 43% on many mod 
els. Insulation won’t fry under 
normal conditions with deep-nib 
construction because every mb 
adds to the heat-dissipating sur 
faces. The result—moderate over 
loads can be taken in stride with 
little fear of burnout 


As a new machinery component or as replacement, specify Alli 


( halmer 
To find out more, contact your nearby A-C district office 


distributor. or 
write Allis-Chalmers, General Products Division, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS 





CHOICE of CONTACTORS 


to meet your specific needs 


ALLIS-CHALMERS 


input |ype H Starters Me 


. FOR 2300 TO 5000 
— Installed in the same sized space. WTelmame vehie) 14 


AIR 


Designed for top performance 

on the rough-tough jobs. Ad- 

vantage of contacts operating 

in air include long contact 

life, reduced fire hazard, easy 

maintenance. Double-break 

contacts, vertical action and 

dual blowouts provide long, 
dependable operation. Design simplicity makes 
contactor particularly adaptable for applications 
requiring frequent starting, inching, reversing, or 
dynamic braking. 


OIL 


Meets operating demands of 

semi-hazardous locations. 

Contactor operates under oil 

to prevent sparks from ignit- 

ing atmosphere and to protect mechanism from 
corrosion. Contactor is time-proved clapper type. 
Self-cleaning, rolling-wiping action extends con- 
tact life. Self-aligning E-type magnet provides 
perfect armature seating... quiet, maintenance- 
free operation. 











You GET PAORE in solving thousands of control prob 
eee 


Allis-Chalmers offers help on specifi lems by complete research and 
control application problems. Call testing facilities 

your Allis-Chalmers representative For complete information on the 
His recommendations are backed by Type H starter, write for Bulletin 
Allis-Chalmers engineering depart 14B6410B — Allis-Chalmers, Gener 
ments...by the experience gained al Products Div., Milwaukee 1, Wis 


ALLIS-CHALMERS | 








anew STEAM valve 
with all the Rockwood 


Ball Valve advantages ! 





The new Rockwood Bronze Ball 
Valve for use with steam offers you 
many unusual benefits. 

It Handles up to 125 Pounds of 
Steam per square inch and 350°F, 
with ease. 

It’s Leakproof even after con- 
tinued use Rockwood Steam Ball 
Valves stay dry. 


ROCKWOOD 


FULL, R. 





It Opens and Closes Quickly —— only 
a quarter turn is needed to open or 
close Rockwood Ball Valves 

It Has Longer Wear-Resistance 
chrome-plated bronze ball 
stands abrasion, 
pitting. 


with 
scratching and 


Rockwood’s new 


Ball Valve for 


use with steam comes in pipe sizes 


BALL VALVES 


FLOW 


For more data on advertised products, u 





from *%” up to 2”. Send coupon for 
full information and data. Distribu 


tors in all principal industrial areas 


ROCKWOOD SPRINKLER COMPANY 
1285 Harlow Street 
Worcester 5, Mass. 


Send me illustrated 
Rockwood's new Kall Valve for use 
with steam 


folder on 


Pith 
Company 


City Zom 


Service Cards, last page 





TABLETED 


ei i 
a ae a 


EXTRUDED 


SPHERICAL 


GRANULAR 


tiem #37 
8-14 


POWDERED 


CATALYTIC CHEMICALS 
SUPPLIED BY HARSHAW 


HARSHAW 
has the facilities for producing carload quantities of 


PREFORMED CATALYSTS Aluminum Nitrate Cobalt Nitrate 


' Copper Nitrate Manganese Nitrate Solution 
to fit special process requirements 
Metallic Soaps (Cobalt, Manganese 


Hydroforming 
Cyclization 
Oxidation 


Dehydrogenation 


Dehydration 


Desulphurization 


Alkylation 


Isomerization 


Hydrogenation 


For more data on advertised products, us« 


Nickel Carbonate Nickel Formate Nickel Nitrate 
Nickel Sulfate Sodium Methoxide Zinc Nitrate 


Our experienced technical staff will 
assist you in developing the best and 
most economical catalyst. If you 
have a catalytic process in the devel- r 
opment or production stage, a dis : 


cussion with us may prove beneficial 





THE HARSHAW CHEMICAL CoO. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 


Chicago + Cincinnati + Cleveland + Hastings-On-Hudson, N.Y. + Houston « Los Angeles 


Readers’ Service 


Detroit + Philadelphia + Pittsburgh 


Cards, last page 





ANNOUNCING 


Catalin 


ANTIOXIDANTS G 


Commercial Quantities Immediately Obtainable ! 


Catalin Antioxidants AC-1 and AC-3 are now in full 
production at the Catalin plant in Fords, N. J. 


Manufactured to the highest commercial specifications 
and produced under rigid quality controls, Catalin Anti- 
oxidants are available in uniformly sized white crystals 
or in solution. 


Non-toxic and non-discoloring, they combat product 
breakdown or change due to oxidation. Effective in con- 
centrations of less than .005 to 2.00 per cent by weight, 
Catalin Antioxidants add a negligible little to product- 
cost but much to product-security. 


Should you therefore be exploring the subject and use 
of inhibitors, we commend the multiple advantages of 
Catalin Antioxidants to your consideration. Samples, 
literature and technical assistance wait upon your request. 
Inquiries invited. 


CATALIN CORPORATION OF AMERICA 
ONE PARK AVENUE, NEW YORK 16, N. Y. 
Plants: a 

FORDS, NEW JERSEY 


THOMASVILLE, NO. CAROLINA 
CALUMET CITY, ILLINOIS 


In addition to Styrene, 
Polyethylene and 
Nylon Molding and 
Extrusion Compounds, 
Catelin products in- 
clude Antioxidants 
and a wide range of 
Urea, Phenolic, Cresy- 
lic, Resorcine!l and 
Melamine resin for 
mulations. 


TECHNICAL GRADE 


AC -1 


— for 


GASOLINES, 

JET FUELS, 
TURBINE, INSULATING, 
MOTOR AND 
Ul ile Sal, lemelis-s 
RUBBER. 
INDUSTRIAL FATS 
AND OILS 
PLASTICS, 
POLYOLEFINS, ETC. 


celelsmic) 7.2) 3 
AC-3 
— for 


EDIBLE FATS AND OILS, 
FOOD WRAPPINGS, 
PHARMACEUTICALS, 

COSMETICS, 
FOODS, WAXES, ETC 








Here's the most versatile. ...lowest cost 
of bulk materials handling by truck ever 


let uh 


With only one man, it PICKS UP... HAULS... 
Serves scores of big steel containers, all sizes and 


ABOVE ARE BUT A FEW of the hundreds of dif- 


. e — T —_ iia : 
, Virt — 
[3 J oiiz | ferent Dempster-Dumpster Detachable Containers at 
it’s the . - Sy stem work in industry today—containers built in capaci 
| Vile Sys y ties up to 21 cu. yds... . several times the capacity 
Dual (R) 
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of the average dump truck body. It’s like having one 
truck with scores of bodies! 





























WESTERN’S 


HEAT EXCHANGER PLANT 


SIZED 
SERVIC 


From design to delivery, Western 
heat exchangers are supervised 
closely by specialists in each 


phase of production. 


The close relationship Western has 
established with its customers 
over the years is indicative of the 
personal interest of each 
department in the design and 
fabrication of every heat exchanger 


manufactured in the Western shops. 


“Sized for service’, we believe, 
defines the Western approach 
to the manufacture of heat 


exchangers of the highest quality. 





WESTERN 


WESTERN SUPPLY COMPANY 
P.O. BOX 1888 @ TULSA, OKLAHOMA 
HUDSON-RUSH COMPANY — 753 Gladstone Bivd., Shreveport, Lo 
130 Casa Linda Plaza, Dallas, 18, Tex 

P. O. Box 3151, Amarillo, Tex 

PROCESS INSTRUMENTS & EQUIPMENT CO. — North Bidg., 
Charleston, W. Va. 

H. W. SEVERANCE — 2416 Frankfort Ave., Lovisville, Ky. 





Mobility and flexibility are of vital importance 


in the manufacture of heat transfer equipment. 


Western's shops are large enough to contain all 
of the latest fabricating equipment and machines 
necessary for producing high quality exchangers, yet 


small enough to be completely flexible in operation. 


A modest-sized operation such as Western’s 
means less personnel and less red tape, closer atten- 
tion to detail by skilled craftsmen, the use of 
streamlined methods and techniques, all of which 
contribute to the speed and efficiency with which 


Western exchangers are produced. 


To our Customers, this well-ordered process of 
manufacturing means longer life, lower maintenance 


costs, greater satisfaction from Western’s Heat 


Exchangers — the finest equipment money can buy. 





35,000 barrels of 83% ammonium nitrate solutions are stored 
without corrosion in these aluminum tanks. Development was a 
joint effort between Sohio Chemical Co., Chicago Bridge & Iron 


Co., and Aluminum Company of America. Alcoa Aluminum 
Alloy 5052 is used for sidewalls in thicknesses up to | 4%". The con- 
sumable electrode process was used for all welding. 


SOHIO insures stable storage of 83% ammonium nitrate 
with two 35,000 barrel tanks of ALCOA ALUMINUM 


Aluminum will not render ammonium nitrate unstable! 
That’s why Sohio Chemical Company chose Alcoa® 
Aluminum for two special 35,000 barrel tanks used to 
store 83°, ammonium nitrate solutions produced in a 
new $17-million petrochemical plant at Lima, Ohio. 
Now in full-scale production, the plant yields over 
300,000 tons of ammonia and derivatives yearly. 

Like so many other petrochemical producers, Sohio 
has found that Alcoa Aluminum provides an ideal 
answer to the problem of better, cheaper storage and 
handling of ammonium nitrate and nitrogen solutions. 
And the superior corrosion resistance of aluminum gives 
it extra-long service life under constant exposure to chem- 
icals and plant atmospheres normally corrosive to most 
metals. That makes Alcoa Aluminum the least expensive 
material to solve storage and handling problems when 
product protection and corrosion resistance are vital 

The superior storage and handling performance of 
Alcoa Aluminum has been proved on-the-job in such 
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diverse applications as these: fertilizer solution storage 
tanks, nitrogen chilling exchangers, prilling towers, tank 
cars, piping and drums. A new Alcoa book, Process 
Industries Applications of Alcoa Aluminum, contains %O0 
pages packed with performance and design data. To get 
your free copy, write to Aluminum Company of America, 
905-K Alcoa Building, Pittsburgh 19, Pa. 


‘ALCOA J. 
ALU AAIN U AA 


ALUMINUM COMPANY OF AMERICA 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 
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HIGH INTEGRITY 


EXTRUDED ALLOY STEEL PIPE 


available from 4” to 22”0.D. in practically any wall thickness 


...is especially advantageous 
in the MOST SEVERE TEMPERATURE, 
PRESSURE and CORROSIVE SERVICES 


A specially-built 12,000 ton extrusion press — 
capable of processing any of the stainless or other 
ferrous alloys — imparts vastly improved me- 
chanical properties to new Curtiss-Wright HIGH 
INTEGRITY pipe. High ductility with high 
strength and higher resistance to stress at high 
temperature are automatically built into even the 
largest diameters and thickest-wall products. In 
the larger diameters, 10” and above, the econom- 
ics of HIGH INTEGRITY pipe are particularly 


attractive. 


METALS 


PROCESSING 


Major economies are regularly effected in 
fabrication and installation . . . using the longer 
units — up to 50 feet. Ultrasonic testing of all 
HIGH INTEGRITY pipe — combined with the 
more conventional test methods — assures uni- 
form, dependable, specification quality of deliv- 
ered product. 

Curtiss-Wright’s Metals Processing Division 
maintains qualified engineering personnel at all 
branch offices, available for design consultation 
and specification pricing. 


DIVISION 


CURTISS-WRIGHT 


CORPORATION * 


BUFFALO, NEW YORK 


METALS PROCESSING DIVISION BRANCH OFFICES: ......+ «+. NEW YORK @ HOUSTON ¢@ LOS ANGELES 


14 
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E, LIOTT TURBINES, from the smallest 


single-stage, to large multistage types, 

are busy serving refineries everywhere — 
standard single-stage turbines for most jobs, 
multistage turbines for larger sizes where 


economy is important, the JR for small sizes 





Your local Elliott Field Engineer can help 
you pick the type for your job. Check 
with him or write Elliott Company, 


Steam Turbine Division, Jeannette, Pa. 








(Above) Seventy-five Elliott turbines, sized from 8 to 224 hp, 
drive pumps and fans throughout this Southwestern refinery. 


(Below) Two Elliott 2100-hp, 4450-rpm, multistage single-valve 
turbines driving lean oil pumps in a new gasoline plant in 


Texas. Turbines have variable-speed governors and uncon- £ Lia OTT Company 


trolled extraction. 


STLAM TURBINES + MOTORS + GENERATORS « DEAL RATING HEATERS « (EC TORS « CONDENSLR 
CONTRIFUGAL COMPRESSORS + TURBOCHARGERS + TUBE CLLANERS « STRAINERS 
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NEW YORK 


The REFINERY ENGINEERING Company's horizons are greatly 
expanded. Treco is now in position to offer engineering, 

design and construction of refineries, chemical plants, ore 
processing, secondary recovery and gas processing 


facilities on a world-wide basis. 


The company has greatly enlarged engineering resources, 
research and development laboratories and a rapidly expanding 
staff. This enables The REFINERY ENGINEERING Company 


to offer a complete service to nearly all types of industries. 


Treco has just produced a brochure which 

shows the Company's facilities with photographs of 
completed projects. A copy will be mailed you promptly 
upon request on your company’s letterhead. 


A DIVISION of VITRO CORPORATION of AMERICA 


TULSA TORONTO 


PETROLEUM REFINER 





1. VALVE TECHNICAL DATA... 
Twelve page technical manual giving 
design, selection, maintenance and 
repair data for stainess steel valves. 


2. GETTING THE MOST OUT OF 
YOUR VALVES. . . . Four page tech- 
nical discussion explaining selection, 
installation, inspection and mainte- 


nance of stainless steel valves. 


3. CATALOG 55D (VALVES)... 
Sixty-eight page simplified stainless 
steel valve catalog includes engineer- 
ing drawings, weights, size ranges, 
dimensions and basic material data. 


4. CATALOG 55F (FITTINGS).. 
Complete stainless steel fitting cata- 
log giving 
dimensions and basic material data. 


engineering drawings, 


5. VALVES TO COMBAT COR- 
ROSION 


answers selected from Cooper Alloy 


75 questions and 


valve clinics covering materials, op- 
erations, service problems, installation 


and repair. 


6. STAINLESS STEEL VALVES 
AND FITTINGS IN THE PAPER 
INDUSTRY . .. Eight page technical 
article covering alloys, valve selec- 
tion, design factors, installation, 
maintenance, operation and inspec- 
tion of stainless steel valves and 
fittings used by the paper industry. 


7. PLASTIC PUMPS... Four page 
folder describing the Vanton "'Flex-i- 
Liner” pump. Full and cut-a-way 
views, plus performance charts and 
material selection hints are included. 
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8. PLASTIC PIPE AND FITTINGS 
- « « 8 page catalog on Vanton P- 
Line (PVC), N-Line (Buna N) and S-Line 
(Styrene) pipe, valves and fittings. 


9. PUMPING CORROSIVES... 
Four page article describing the 
transfer of hydrochloric, formic, lactic 
acid and salt solutions at Litho Chem- 
ical. 


10. ADVANCED KNOW-HOW... 
Series of case studies showing how 
advanced know-how made possible 
the economical production of high 
alloy products considered difficult 
or impossible to cast. 


11. MATERIALS SELECTION 
CHART .. . Four page chart de- 
signed to assist in the selection of the 
most economical alloy for a given 
corrosive problem. More than 350 


specific corrosives are included. 


te COOPER 
( FRE RATION - 


@ founory prooucts orision ED vacve & FITTING DIVISION EJ YANTON PUMP & EQUIPMENT CORP 
@ STAINLESS ENGINEERING AND MACHINE WORKS DIVISION © AIRCRAFT PRODUCTS DIVISION 


check hone for FREE Literature 


For more data on advertised products, use Readers’ Service Cards, last page 


12. DESIGN CONFERENCE... 
Special edition of Newcast contain- 
ing the technical papers presented at 
the Cooper Alloy Design Confer- 
ences. Subjects incude Casting De- 
sign, Shell Molding, Cast Weld and 
New Materials. 


13. ALLOY REFERENCE CHART 
. . » Revised four page pamphlet list- 
ing alloy designations, applications, 
properties and analysis of corrosion 
and heat resisting alloys. 


14. STAINLESS STEEL CAST- 
INGS ON PARADE .. . Four page 
folder presenting a variety of cast 
parts with information as to alloy, 
weight, application. Complete data 
chart listing twenty-eight alloys with 


recommendations for their use is in- 


cluded. 


15. NEWSCAST... An eight page 
bi-monthly publication devoted to re- 
porting technical material of value to 
those interested in corrosion resistant 


castings, fittings, valves and pumps. 


ALLOY 


HILLSIDE N.J 


Position 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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= 
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‘Taylor ‘TPesents 


ACTUAL SIZE 62” x 3” 


No. 200TD111 


Feed-Back Diaphragm 


Orifice 





Sealing Bellows 
Air Supply g 
Zero Spring 


Zero Adjustment 
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a Buuuiny Tuy [| 
mi NI ‘ a r Sensing Diaphragm 
Nozzle 
ime) 
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Boffie 
Range Adjustment 


r 
crew 
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NEW LOW COST 
FLOW TRANSMITTER 


The new Taylor Fixed Range Differential Pressure Transmitter 


(200TD111) 


provides an excellent, economical means of meas 


uring flow, liquid level, or pressure. A 3 to 15 psi signal is 


transmitted to an indicating, recording or controlling receiver 


with an accuracy of 1%. 


Its remarkably low price makes it a 


practical cost accounting aid for many applications previously 
considered marginal. Check these features: 


Simple to install. Piping is simplified because it 
can be close coupled to orifice flanges. Can be 
lead-line or bracket mounted. No seal pots re 
quired. Mercuryless, no leveling required 
Force-balance construction means negligible 
displacement. 4% lb. weight, 6'4"" x 3” size 
make it easy to handle 

Easy to maintain. [:xternal zero and range adjust 
ments. Self draining or venting. Over-range to 
full working pressure with no permanent 
damage. Purges, if required, can be installed to 
keep body swept clean. Minimum number of 
parts 

Reliable accuracy. Calibration accuracy 
than 1% 


better 
Unaffected by piping or mounting 
stresses. No errors build up during operation 


because of self draining and venting feature 





DESIGN SPECIFICATIONS 


Diaphragm of Neoprene impregnated Nylon 

Body material brass 

Maximum working pressure 150 psi.; temperature 150° I 
fir Supply pressure, 20 psi 

Air consumption, ( 10 standard cu ft per minute 
Output pressure range 3 to 15 pst 

S7ze 64%" x3 . Weight 4 lbs. 9 oz 


All connections \4"" internal NPT 
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Pressure effect 2%/150 psi (100” range 
perature effect 2% /100°1 LOO” range 

tivity exceeds ) 1% 

Rugged and dependable. No stufling box, levers or 
pivots. Norelay valve. Compact, weatherproof 
built for rough service and outdoor mounting 
Adaptable. Ranges 0 to §0, 100, 200 and 300 
inches of watet asily and quickly changed 


by substitution of range ring and diaphragm 
No. 200TD111, Fixed Range Differential Pressure 
Transmitter. Immediate Delivery from Stock. 
Call your Taylor Field Engineer to discuss pos 


sibl applications for this remarkable new in 


strument in your plant. And write for Bulletin 
98274. Taylor Instrument ¢ ompant 
N \ oO! loronto Canada 


a 


Rochestet 


—_——_——— MFAN ———— 


ACCURACY FIRST 








IN HOME AND INDUSTRY 
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Tough corrosion problems 
a simple solution! 


Dezincification 


Since 1935, when it was first intro- 
duced by Chase, there has never been 
a reported dezincification failure of 
Chase Antimonial Admiralty tube 

and over one-hundred and twenty 
million pounds have been installed 


! 
in heat exe hangers and condensers! 


Iintercrystalline 
Corrosion 


Both Chase Antimonial Admiralty 
and Chase Cupro-Nickels are highly 
resistant to intercrystalline corrosion. 
Alloying elements are properly dis- 
tributed, grain size carefully con- 
trolled, internal stresses minimized 


throughout every length of tube! 


Impingement 


Even turbulent, high-velocity salt 
water flow is stymied from destruc- 
tive cavitation in Chase Cupro-Nickel 
tube. These alloys form a tough pro- 
tective oxide film on its surface that 
strongly resists those horseshoe 


shaped impingement pits! 


Get full details on a// Chase heat exchanger and condenser tube alloys. 


Write for Free 54-page manual: CHASE Condenser and Heat Exchanger Tubes! 


Chase # 


BRASS & COPPER CO. 
WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence Rochester St.Louis Sanfrancisco Seattle Waterbury 
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... they’ve been found with 


AEROCAT CATALYSTS 


A survey of 42 cat crackers showed that those using Aerocat 
were averaging 2% octanes higher than comparable units 
operating with natural catalyst! But extra octanes are only 
one of the benefits assured by Aerocat. High throughput, low 
stack loss and excellent stability contribute to the high 
overall efficiency. 


Equally important... behind AEROCAT’S efficiency stands 


OPEN-EYED RESEARCH. . . that keeps making 

innovations in catalyst design... keeps looking for —} 
new ways to solve catalyst problems. 

HARD-HEADED QUALITY CONTROL... that EL ¥ANAMID —— 


insists on “specification plus” in every carload that 
leaves the plant. 











AMERICAN CYANAMID COMPANY 


FIELD-TRAINED TECHNICAL SERVICE... that 30 Rockefeller Plaza, New York 20, New Vork 


knows how to relate specialized knowledge of 











catalyst production to your cracking problems. In Conada: North American Cyonamid Limited, Toronto and Montreal 
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KEEP IT CLEAN... 


by Phil Tration 


, = uses for Dollinger liquid filters are 
truly “elephantine”...any liquid (you 
name it) can be efficiently and economically 
handled by these filters. The world wide 
use of Dollinger Filters on thousands of 
liquids is proof of their adaptability to 
every requirement, 


All known filtering materials can be used 
in the Dollinger Design for any problem 
regardless of temperature, pressure, or cor- 








MODEL ELS 
LIQUID FILTER 











rosion factors. Filter bodies are available 
in steel, stainless, monel, herculoy and 
other non-corrosive materials. Construction 
can be according to ASME or API Code 
specifications. Let us know your require- 
ments. Dollinger Corporation, 47 Centre 
Park, Rochester 3, N. Y. 


SEND for 12-page Bulletin 300 which gives liquid filter engineering 
and performance data plus other helpful information. 


DOLLINGER 
STAYNEW FILTERS 


LIQUID FILTERS © PIPE LINE FILTERS + INTAKE FILTERS © HYDRAULIC FILTERS 
ELECTROSTATIC FILTERS © DRY PANEL FILTERS © SPECIAL DESIGN FILTERS 
VISCOUS PANEL FILTERS + LOW PRESSURE FILTERS © HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS * NATURAL GAS FILTERS © SILENCER FILTERS 


For more data on advertised products, use Readers’ Service Cards, last page Pt TROLEUM Ry FINER I ol 3D No 











Believe it 
or not... 


its 


Varying temperatures . . . fluctuating pressures . 
constant vibration. None of these can affect the 
inherent stability of Wolverine Trufin" —the one-piece, 
finned condenser tube. 


The fins of Trufin are squeezed right from the tube 
wall, are completely integral with the tube itself. That 
means longer on-stream time—more mileage when the 
re Tollate MEM ells Lip 


Trufin can step up the capacity of your existing unit, 
when revamping, or can permit the design of a smaller 
unit (with a bigger punch!) when new heat exchangers 
are considered. Replace prime. surface tube with 
Trufin Type S/T (low finned) in water-cooled condensers. 
Specify Trufin Type H/R (high finned) for air-cooled 
applications. Investigate the Trufin story —NOW! Write 
for the Trufin Opportunity Book. 


Wolverine Trufin is available in a wide range of sizes 
and types in copper, copper-base alloys, aluminum 
and electric-welded steel. 


Oivisions oF 


CALUMET ® WECLA. INC WOLVERINE TUBE 





CALUMET Division 
WOLVERINE TUBE DIVISION ; Division of Caiumet 4 Hecia, ine 
ANADA VULCANIZER Z y ) 
@ EQUIPMENT CO: LTO Y 137 CENTRAL AVENUE, DETROIT 9, MICHIGAN 
FOREST INDUSTRIES DIVISION ” 
GOOOMAN LUMBER CO Manutacturers of Quality Controtied Tubing and Extruded Aiuminum Shapes 


PLANTS IN DETROIT MICHIGAN AND DECATUR ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 


POR eF ‘ new 














This is 
» Wolverine 
Trufin’ 
Type 
~ H/R 





The tube that 
eliminated four out 
of five heat exchangers. 








Here’s a Real Success Story: 


ONE TRUFIN TUBED HEAT EXCHANGER 
ELIMINATES FOUR PLAIN TUBE UNITS 


By Ernest Dodd 


[ " NEAR the Canadian border 
ina large Chemical plant, prov 
essing engineers have a real look of 


respect in their eyes these days as 


they study the performance record 
ol 


a certain heat exe hanges 


There's every reason why they 


should because this ts anh allaZzine 


would have 


ol 


SUCCESS SLOLTY— Olle that 


delighted the he Hloratio 


Alger, |r. 


Phe heat exe lange r, Which is tubed 
Wolverine Hie R 


condenser tube, was de Siviie clas the 


with Trufin Type 
result of an alternate proposal mace 
when management was considering 
plans for construction of 


an ethy 


lene Supe rheater 


Phe plan under consideration called 
for five plain tube heat exchangers 
+1300 
pounds per hour of ethylene vapor 
1000 I 20" | 
lotal heat duty amounted to 720, 
000 BIEU's per hour 


capable ol 


superheating 


from minus to minus 


The alternate proposal rocked man 
agement right back on its collective 
Instead of heat ex 
changers using a total of 5,680 feet 
of plain tube this plan called for 


heels live 


heat duty to be achieved 
fubed with only 
790 feet of Trufin Type H/R con 


fube 


take 


decision 


the same 


by one exchanger 


lé mse) 


it didn't management long to 


After all 


five a pretty 


make its One 


heat exchanger for 1S 
fair deal in any league—especially 
when you consider the juicy savings 
shells, headers, baffles and 


in tubs 


labor 


No success story would be comple \¢ 


without a happy ending—and this 


one has it. After slightly more than 
one year of operation, the single 


lrufin-tubed maintamed 


Oo} 


has, according to 


unit) has 


top efhicrency with a mintmum 


maintenance. It 
thre CUSLOING! 


met managements 


every Exper tation 


OlViSiOns oF 
CALUMET @ HECLA. INE 


CALUMET DiViSion 


Integral Fins Give 
Wolverine Trufin 
More Surface Area 


In the installation described at the 
left, hot ethylene liquid is used on 
the tubs sic to superheat ethylene 


Vapors on the shi 1] side 


kor this particular type of opera 
high finned tube such as 
Wolverine Trufin Type H/R is pan 


ticularly effective 


tion a 


because its Inte, 
ral fins give maximum heat transfer 
surface 


lrufin Type H/R ts available with 
five to nine fins per inch in copper 
and copper-base alloys and with five 
to eleven fins per inch in lightweight 


aluminum. 


| ike ol 


of condenser tubes, Ly pc Ht/R has 


the rest the Trufin family 


integral fins squeezed directly from 
In 


arCca 


the tube wall. addition to in 


creasing surtace the mteeral 


fins can never come loose from vi 


bration, thermal shock or pressure 


Variations, 





Wolverine Tube Offers 
Free Trufin Literature 


Wolverine S 
complete ae scriptions of each type 
of In addi 


tion metals and alloys the 


lrufin Catalog carries 


lrufin condenser tubs 
tO SIZCS 
catalog also describes the various 
applications where integral-finned 
tube can be used to full advantage 
kor your free Copy writ Wolverine 
lube 


at the following address 


WOLVERINE TUBE 





WOLVERINE TUBE DIVISION 
CANADA VULCANIZER 
& EQUIPMENT CO uLTo 
FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER CO 


Division of Calumet 4 Hecia, 


inc. 


1437 CENTRAL AVENUE, DETROIT 9, MICHIGAN 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario 


PLANTS IN DETROIT, MIC 


SALES OFFICES 


EXPORT DEPT me 


IN 


4 


HIGAN 


AND 
PRINC 


DECATUR, 
IPAL CITIES 


ALABAMA 


NEw 


YORK 16. N.Y 





Powell Lubricated Plug Valves 


50-pound Steel Lubricated 
operated 


Fig. 3059 (Sectional) A.S.A. 300-pound FIG. 2200—175-pound W.0.G. Semi 
Steel Lubricated Plug Valve Steel Lubricated Plug Valve 


THE WM. POWELL COMPANY 
2525 Spring Grove Ave. 
Cincinnati 22, Ohio 


VERIFIED 


Powell Lubricated Plug Valves main- Gentlemen 


tain the 110-year tradition of quality and precision. Only the finest 





Please send me a copy of your PV-4 
available materials are used. And painstaking quality control is rigidly Catalog on Powell Lubricated Plug 
enforced through each and every step of manufacture Valves. It is understood that there is no 


Valve users who want one source of supply for lubricated plug as cost, no obligation 


will want full details on Powell Lubricated Plug Valves 


For example, features include quick and positive operation—just a 
quarter-turn to open or close Lubricant grooves surrounding each 
port provide a positive seal when the valve is’closed. In an open posi 
tion, seating surfaces are not exposed. Available in Steel and Semi 
Steel through distributors in principal cities 

For full details, write for the new PV-4 Catalog on Powell Lubri 
cated Plug Valves. Just fill out the coupon and mail. Of course there's 
no charge, no obligation 


| 
| 
| 
| 
| 
| 
| 
| 
| 
well as all types of bronze, iron, steel and corrosion-resistant valves | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


The cource of supply for all valve needs / 


POWELL VALVES........ 


BRONZE, IRON STEEL AND CORROSION R ANT VAI 
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You'll save time 
and trouble on 


H.P. VESSEL GASKETS 


Pressure Seal 
Joint Gasket 


-ee-when J-M Goetze gasket specialists 
make them for you 


When you need gaskets such as those above, 
which were made for pressure vessel service 
over 5000 psi, consider this. It takes less time 
and trouble to turn the job over to J-M Goetze 
—an organization that has specialized in gasket 
design and manufacture for 67 years. And it 
usually costs less in the long run. 


Goetze engineers can select the right style 
for maximum sealing efficiency. They know 
the correct metals and other factors required 
for efficient, long-lasting gaskets. 


Johns-Manville 


For more data on advertised products, use Readers’ Service Cards, last page 


Goetze Gaskets are made exactly to the 
last detail of your specifications and con- 
ditions. They are made to craftsmen’s per- 
fection . . . with modern machine tools, some 
of which were specially designed by Goetze for 
gasket manufacture. 

If you need gaskets for high pressure vessels 
or similar applications, send us a drawing or 
template for quotation. Or write for further 


information to Johns-Manville, Box 60, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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DMVS 


FOR 


BY-PASS, MIXING or BLENDING SERVICE 


TYPE 657-YY 


Three-way control valve for by 
pass or proportioning service 
Available all castable alloys sizes 
Yo thru 12” 

aie 


PUSHES 
DOWN 
ee 


aot te 
SPRING 


Lifts 


TYPE 667-Y 


Three-way control valve single 
disc type for by-pass or mixing 
applications. Available all cast 


able alloys sizes 2 thru 12 


f 


air : SPRIN 
LiF TS ! } te SHES 
{ ) 


DOWN 


| 
( 








By-pass flow is from ‘'C 


= Normal flow is from ‘'U"’ to 


diaphragm 


“U" with no air on dia 
phragm. Flow through heat 
exchanger from “'C" to “'L"’ 
with air on diaphragm. 


( with air off 


With air under diaphragm flow 


TYPE 1620 


Three-way, three-position valve for 
on or off diversion and shut-off serv- 
ice. Available with 2” 


is through exchanger from L : 


he 


screwed steel 
body, stainless steel trim 


With no air pressure applied on dia 
phragm both ports will be closed 
With air pressure on top of dia 
phragm flow will be from ‘'C"’ to 
“U"' with bottom port closed. Air 
under diaphragm flow will be from 


“C"' to 'L’' with upper port closed 


FISHER GOVERNOR COMPANY 
MARSHALLTOWN, IOWA + WOODSTOCK, ONTARIO — 
LEADS THE INDUSTRY IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 


Since l§§0 


Far,more data on advertised product use Readers’ Servic 












PROCON BUILDS UOP REXFORMING 


UNIT FOR COSDEN IN RECORD TIME 


Another important oil refinery construction achievement for Procon 





PAH RA 


* 14g 43 





Ray Tollett, President (center) and Dan 
Krausse, Vice President, Manufacturing (left) 
of Cosden congratulate Martin McReynolds, This control room directs the operation of the 

Field Construction Superintendent for Procon Rextforming unit The heart of the Rexforming unit, the Reactors 
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Some months ago, Cosden Petroleum Corporation, Big Spring, Texas, gave Procon 
the responsibility of building their new Rexforming refining unit. Cosden’s require- 
ments for the construction specified completion ‘“‘at the earliest possible time’’. 
Procon finished this project, the first Rexforming unit anywhere in the world to be 
built wholly from the ground up, in approximately six months. It is an outstanding 
example of Procon’s ability to meet the most exacting construction requirements on 
time and right up to every specification. 


Site 30 days after ground breaking 


Ground was broken for the new Rexforming unit on 
January 18, 1956 and completion was promised in approx 

imately six months. In order to meet this time requirement, 
Procon engineers realized it was necessary to break away 
from routine methods and use every time-saving method 
possible consistent with good construction practice. Ac 

cordingly, it was decided to proceed as far as possible with 
the basic construction even before the major columns could 
be finished and placed in position. This presented a delicate 
problem since, as the columns were completed and deliv 

ered, it was necessary to move them into position with the 
rest of the construction being ahead of the usual status 
for their easy installation. This was handled without flaw 
by the Procon construction crew on the job and the new 
unit went on stream just 190 days after ground had 
been broken 


Procon offers a complete engineering service 
for the oil refining, petrochemical and chemical 
industries. When you give the job to Procon, 
you can be sure of completion on time and up 
to every specification. 


Column just fits in space between partly Column is carefully maneuvered 
ncorporaled completed construction into place 

1111 MT PROSPECT ROAD. OES PLAINES ILLINOIS.U.S.A. (One of the principal problems was the positioning of the extractor 
PROCON (CANADA) LIMITED, TonoNTO 16. ONTaR anaes column, RXV10, the largest in the unit. It had to be fitted care- 
Se EONe rs aoe) Le, LONREN. 2, engeano = fully into the half-completed construction and maneuvering it into 
PROCON INTERNATIONAL &.A SANTIAGO OF SGA 

position in a space that permitted only a few inches leeway wag 
WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 

: i sually competent construction accomplishment. 

PETROCHEMICAL, AND CHEMICAL INDUSTRIES an unusu lly my I 
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Think of the 


design freedom this 


clad steel would give us! 


...and it 


costs less in 


the long run! 


SEE THE DIFFERENCE! 


SEE FOR YOURSELF! 


ECONOMY | high alloy layer assures corro 
sion resistance, long equipment life 

STRUCTURAL STABILTY 
steel provides strength and rigidity 
DESIGN FREEDOM 


design and ftabrication of shapes to meet 


low cost backing 


integral bond allows 


process and space needs 


@ When you compare clad steel with 
other materials for price, lasting quality, 
easy adaptability and low maintenance 
the difference is clear! Experience 
shows that in tanks and pressure vessels, 
clad steel spells economy every time! 

Clad steel offers the protection and 
long equipment life of solid high alloy 
at a down-to-earth cost! That's why it's 
steadily growing in use throughout the 
petroleum industry —in fractionating tow 
ers, desulphurizers and other vital equip 
ment. 

The permanent bond between clad 
ding and backing metals actually simpli 
fies construction — eliminates seepage 
and crevice corrosion. And clad steel 


Clad steel 
demonstration 
unit featured 
at Trade Fair 
of the Atomic 
Industry. 


equipment is easily modified. Walls can 
be cut, flanges or pipes welded on with 
out harm to clad surface or bond. Main- 
tenance, too, is much simpler. Those 
smooth, high alloy walls are easily 
cleaned and inspected. 

Only Lukens offers a selection of 16 
cladding and 11 backing metals — giving 
you practically an unlimited choice to 
combine as your needs may require 

For more information, consult your 
equipment builders or write to Manager, 
Marketing Service, Lukens Steel Com 
pany, 840 Lukens Building, Coatesville, 
Pennsylvania. We'll show you in detail 
just why we say clad steel is the ideal 
material for long range economy. 


LUKENS CLAD STEELS i 


STAINLESS-CLAD = 


NICKEL-CLAD = 


INCONEL-CLAD = 


MONEL-CLAD 


Producers of the Widest Range of Types and Sizes of Clad Steel Plates and Heads Available Anywhere 


For more data on advertised products, use Readers’ Sérvice Cards, last page 
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Hazardous Locations 
Specify 


R2aS 


Explosion-Proof 
LIGHTING FIXTURES 


¥ Outstanding Design Simplicity 
V Easy Wattage Conversions 


and Relamping 


V Superior Lighting Efficiency 
Y Rugged, Trouble-Free Components 


Russell & Stoll fixtures are truly explosion-proof, with walls of 
high-strength aluminum alloy; with lamp and wiring components sep- 
arate and individually explosion-proof. Assemblies are full-threaded, 
with precision-machined, flame-tight joints to render internal explo- 
sions harmless. Note the important combination of advantages listed 
here—every one is a sound reason why R & S fixtures are the out- 
standing choice of big petroleum, chemical, utility and industrial firms. 


R & Ss fixtures...in pendent, ceiling, bracket types... 
from 100 through 500 watt sizes. 


<—l 
With 30° Angle 
Reflector 





Ceiling Type 
without Reflector 


Bracket Type 
with Reflector 


With Standard Dome 
Refiector 





eR 


1, All medium base fixtures from 
100 to 300 watts furnished with 
R & S Explosion-Proof No. 116 
Shockproof and Vibration-proof 
lampholder Assembly 


2. R & S Explosion-Proof Lighting 
Fixtures are designed for standard 
lamp bulbs, and will also accom 
modate higher wattage, long life 
replacement lamp bulbs now avail 


able. (Information on request.) 


3. Globes are impact and explo- 
sion-resisting glass 


4, Internal Sealing. No externol 


seals required 


5. Globe and ring factory assem 
bled; always removed as a sin 
gie unit. Critical glass and metal 
flange surfaces never exposed to 
accidental chipping of damage 
during relamping. (Globe can be 
removed from ring assembly if de 
sired, without special tools.) 


6, High strength, cast aluminum 
alloy throughout 


7. Available in three styles Type 
ELP for Pendent mounting, Type 
EL) for Ceiling mounting, and 


Type ELB for Wall mounting 


8. Greater light output proved by 
candlepower distribution tests on 


every wattage 


9. Detachable interchangeable 
porcelain enameled steel Reflect 
ors in three styles: Standard Dome, 


Shallow Dome, and 30° Angle 


10. Lamp and wiring compart 
ments are separate, individually 
explosion. proof 

11. Standard Guards are steel, 
cadmium plated. Cast aluminum 


alloy guards are also available 
12. Rugged Functional Design 


13. Standardized bases permit 
interchanging Reflector-Globe as 
semblies from 100 to 500 Watts 
without disturbing wiring connec- 


tions 


Write for Catalog No. 56-53 


RUSSELL & STOLL COMPANY, INC. * 125 BARCLAY STREET, NEW YORK 7, WY. 


< 


PRECISION-BUILT ELECTRICAL EQUIPMENT — SINCE 1902 
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* Economical “2 in 1” Design 
* Peak Performance 


* Absolute Protection 
* Maximum Interchangeability 


CONSOLIDATED SAFETY RELIEF VALVES GIVE YOU ALL FOUR—AND MORE 











Consolidated Safety Relief Valves satisfy every these valves with the safety relief valves of other 
requirement of the most advanced processing manufacturers, Real flexibility of application that 
facilities. Valve action is consistently positive. cuts inventory costs! Optically-ground flat seat- 
You get peak performance even where discharge ing surface and fewer functional parts than com- 
lines are long or there is low “superimposed” parable valves contribute greatly to easier, more 
back pressure in the relieving system! economical maintenance 

Get top economy and absolute protection with 
The Standard type can be converted to Bellows Consolidated Safety Relief Valves. Full range of 
type in the field. Center-to-face dimensions of izes and pressures available. Write for Catalog 
inlet and outlet are such that you can interchangs 1900 for complete information 


CERTIFIED AND APPROVED. Both Standard and Bellows Valves are approved under 
API-ASME and ASME Unfired Pressure Vessel Codes and are certified by the National 
Board of Boiler and Pressure Vessel Inspector 


In Canada: Manning, Maxwell & Moore of Canada, Ltd.. Galt, Ontario 


CONSOLIDATED =. VALVES 


A product of MANNING, MAXWELL & MOORE, INC. TULSA, OKLAHOMA 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn HANCOCK’ VALVES, Watertown, Mass 
AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif SHAW .-BOX"’ AND ‘LOAD LIFTER’ CRANES, 
BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich 
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The incorrect power cable can cost you a fortune 


In buying thermoplastic wires and cables, selection of 
the right compound for your specific installation con 
ditions is all-important. Use of an incorrect cable 
construction can jeopardize the flow of production in 
your refinery or plant. Hundreds of available thermo 
plastic compounds have made selection difficult. But 
a careful study of the various Okoseal (polyviny! 
chloride) and Okolene (polyethylene) insulations and 
sheaths compounded to Okonite’s own formulas will 
enable you to select the specific cable construction 
best suited for your environment, such as: salt water, 
petroleum oils, paraffinic hydrocarbons, alcohols, min 
eral acids, fixed alkalies, ketones, esters, halogenated 
hydrocarbons. Judicious choice of the proper Okonite 
cable will provide a longer-lived electrical system. 


NEW Okonite Technical Bulletins offer specific information 


Especially compiled for the refining, natural gas, and 
petrochemical fields, the following bulletins give com 
plete technical information, including dimensions, on 
Okonite plastic cables for power, control, machine 
tools, lighting circuits, motor leads, switchboards, 
communications and cathodic protection. 


available with either copper or aluminum conductors 





 slieeeieteeteetontantentenientententantentententententententetententententantentan 


THE OKONITE COMPANY, Passaic, N. J 
Kindly send me the free bulletins checked below 
BULLETIN 2120—Insulated Power and Control Cable 600 Volts 
(Okoseal 100) 


BULLETIN 2121 Machine Tool and Switchboard Wire—600 
Volts (Okoseal 200) 
BULLETIN 2122 High Ambient Petroleum and Chemical Resist 
ant Wire 600 Volts (Okoseal $00) 
BULLETIN 2123 Oil and Gas Resistant Wire 600 Volts 
(Okoseal Nylon, Type OGR) 
BULLETIN 2124 Multi-Conductor Control Cable 600 Volts 
(Okoseal 100) 
BULLETIN 2125—Insulated Power and Control Cable 00-5000 
Volts (Okolene 400) 
BULLETIN 2126—Multi-Conductor Control Cable —600 and 1000 
Volts (Okolene 400) 
| one 2127 Cathodic Protection Cable (Okolene 400) 


Se 2128 —Relative Environmental Performance Data for 


Plastic Insulations and Sheaths 
NAME 
COMPANY 
ADDRESS 


CITY 





keeps tobacco fresh... keeps gas dry 


Diethylene glycol’s ability to absorb 
moisture rapidly makes it valuable 
both as a humectant and as a dehy- 
drant. It’s also a solvent and chemical 
intermediate. 

Mathieson diethylene glycol will 


meet your most exacting requirements 


of quality and supply. It’s available 
in tank cars, tank trucks and resin- 
lined drums directly from the manu- 
facturing point at Brandenburg, Ky., 
or from strategic distribution points. 
Contact your Olin Mathieson repre- 


sentative today. 


MATHIESON CHEMICALS 


OLIN MATHIESON 


CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD. 
MATHIESON 


INORGANIC CHEMICALS: Ammonia - Bicarbonate of Soda - 
Products + Muriatic Acid + Nitrate of Soda - Nitric Acid - 
ORGANIC CHEMICALS: Ethylene Oxide - Ethylene Glycols - 
Methanol + Sodium Methylate Hexamine Ethylene Diamine 


Carbon Dioxide - 
Soda Ash - 


o4 For more data on advertised products, use Readers’ Service Cards, last page 


Caustic Potash - 
Sodium Chiorite Products - 
Polyethylene Glycols - 
Polyamines 


Glycol Ether Solvents - 


4297 
Caustic Soda + Chlorine + Hydrazine and Derivatives - Hypochlorite 
Sulphate of Alumina - Sulphur (Processed) - Sulphuric Acid 
Ethylene Dichioride - Dichloroethylether - Formaldehyde 


Ethanolamines Trichlorobenzene Polychlorobenzene Trichloropheno! 


PETROLEUM 





Your home iS made with BRICK » « « no matter what you build it of! 


Your home—from roof to cellar—and every- 
thing in it: the windows to look from 

the lights to read by the rugs to walk 
on. . . the chairs to sit in—even the work 
saving appliances in your kitchen and the 
clothes in your closet. Everything that’s 
made. . . everything that moves owes its 
very existence to refractories 


You see, refractory brick carries the load 
within industry. But, beyond industry, every 
one comes in direct contact with refractories 
in daily living. The making of refractory 
products is the most basically necessary in- 





dustry—with the exception of agriculture 
there is 


To provide the right refractory industry needs 
castables, plastics, ramming mixes, fire 


brick, mortars, insulating brick and insu 


lation—General Refractories operat the 


world’s largest refractories research labora 
tory . constantly seeking perfection 
drawing resources from all over the globe, 


1 ¢ ompl le Refractorie Service 


GENERAL REFRACTORIES COMPANY 
Philadelphia 2 


A COMPLETE REFRACTORIES SERVICE FOR THE PETROLEUM INDUSTRY 


LITECAST 50—A hydraulic-setting insulating cast 
able refractory material, having a density of ap- 
proximately 50 Ibs. per cubic foot. Its extreme 
light weight and exceptionally low thermal con- 
ductivity make it an efficient and economical heat 
insulator. Recommended for vessel linings and 
backing for brickwork for other heavier castable 
refractory materials. 


wiee-STRenats 


BRIK-CAST | 





HIGH-STRENGTH BRIK-CAST—A hydraulic-setting 
castable refractory material unique in that it con 
tains more bonding agent, which results in a 
product more resistant to the physical actions of 
impact, erosion, and load bearing. Used exten- 
sively for lining regenerator chambers and catalyst 
lines in catalytic cracking units 


LITECAST 50-M—-A 50-pound density insulating cast 
able, having a high degree of purity, used as a 
liner in vessels and lines where atmospheres must 
be controlled, or contamination of internals must 
be avoided. LITECAST 50-M may be applied in 
the same manner as standard hydraulic-setting 
castables. 


BRIK-CAST 3000—A hydraulic-setting castable refrac- 
tory material, composed of clays and bonding 
agents having the highest purity, resulting in a 
product with a high operating temperature (3000° 
F.), and resist@#f®e to reducing atmosphere in 
carbon monoxide attack. Recommended for sul- 
phur burner chambers and other vessels operating 
above normalcrackingand reforming temperatures. 
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(1) in 1940 


today... 42 


yeration 





more under construction 


a record of installations that is incomparable 
just as all Petrochem-Ilsoflow Furnaces 
are more economically desirable by any comparison. 


PETROCHEM™M-ISOFLOW FURNACES 


Pahtmerreee Cet ee ...~ CAPACITY ...00T ¥ 
PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES: 


Rawson & Co., Houston * Wm. H. Mason Co., Tulsa * Lester Oberholtz, Los Angeles + Faville-Levally, Chicago + D. D. Foster, 
Pittsburgh + Turbex, Philadelphia + Flogg, Brackett & Durgin, Boston « G. M. Wallace & Co., Denver & Salt Lake City 
Lee. ai 5 





ui and Rep ives: SETEA~S.A. Comercial, Industrial, y de Estudios Tecnicos, Buenos Aires, Argentine * 





Industrial P dura, Caracas, V la * Societe Anonyme Huertey, Paris, France * Societe Anonyme Belge, Liege, Belgium * Huertey 
Htoliana $.P.A., Milan, Italy * Birweico Lid., Birmingham, England 


ervice Cards, last page 





~DoYou Know % 
What Topaz Can Do * hoping 


Topaz® sales engineers plan 
and supervise**® hot tapping 
9 Operations on gas, steam, 
Fo r Yo U « Topaz is a sales and Ma water, products and chemical 
: i ; , art, lines without costly shutdown 
service Organization offering you complete lines | Hot tapping equipment may 
of nationally recognized pipeline supplies and ays, . be contracted, leased or pur 
equipment plus the consulting and supervisory chased. Topaz service includes 
. consultation, supervision and 
instruction of company field 
Topaz night or day, with assurance that your personnel on use of purchased 
equipment 
Agent for T. D. Williamson, In 
In Cooperation with T. D, Williamson, In 


| ‘ We eee ae ha RY SPREE * 


L & M Marker-Vents Consulting, Engineering 
L&M Marker-vents on highway and | and Supervision 


railroad casing vent pipes have proved 

both effective and economical. Less Working in cooperation 

expensive than a field-welded vent / with engineering depart 

hood, the aluminum alloy L&M ments, Topaz sales engi 

Marker-vent will last the life of the neers perform flow con 

line. Custom designed sign panels with ; | dition analyses, pigging, 
. 


services of experienced engineers. You can call 


needs will receive prompt personal attention. 


your company name and emblem are stopple application, in 
available in your choice of colors. Sizes spection and line testing 
available for 2”, 3” and 4” pipe. L& M All equipment for these 
products, distributed by Topaz* also operations may be leased, 
include standard safety signs, well contracted or purchased 
markers and aerial view markers through Topaz 


—— 7 aye al wi 
DANGER | Es Em. > (Tofics) 
NO SMOKING | d 4 Le 
|| if "Sole distributor for LM products 
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Cathodic Other supplies available from Topaz: 


Protection valves bd clamps hooks and 
dollies 


pipe saddles and 


reducers 


® pipe cutting machines 
All cathodic protection equip- © cutting and 

ment and supplies, including beveling machines 
rectifiers, anodes, coke breeze, 
pipe wrap and pipe coatings are 
available from one supplier Plus all other equipment or supplies necessary to 
Topaz . This means savings to complete your project 

you in time and paper work 


heavy machines 
odorizers torches 





2525 South Boulevard Houston, Texas Office Phone: JA 2-1403 
Tod Pazdral Consulting and Supervision Home Phone: MA 3-5680 


F. A. (JIM) FORD JACK DUKE JACK PELKEY DICK McHENRY 
Consulting & Supervision Sales & Service Sales & Service Sales & Service 
HOUSTON HOUSTON ATLANTA DALLAS 
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how much does heater downtime cost? 


4 36,000 B/D petroleum refining unit 
using a 100 million Btu heater upgrades 
the value of its crude charge roughly 
$25,000 per stream day. If the heater 
comes down for any reason only 10 days 
a year, a loss of a quarter million dollars 
is chalked up. A gain of 30 operating days 
in the year can mean a realization of 10% 
on capital investment which, in a multi 
million dollar plant is a considerable sum 

Downtime is expensive. The purchaser 
of a heater must as a result look beyond 
his initial cost to the long pull. For the 
long pull, Lummus oil heaters have con 
sistently exhibited great durability while 
operating efficiently and with an absolute 
minimum of days lost to maintenance 
work, 

The major refiners prefer Lummus 
heaters for this reason. In the last 25 years 
the dollar value of Lummus furnaces pus 
chased has exceeded that of any other 
company in the world So when you con 
sider a new refinery or a new unit—assure 
good operation and maximum profit 
throughout the life of your plant 

Consult with us on design, engineering 
and construction of your heater installa 
tion 

The Lummus Company, Oil Heater 
Division, 385 Madison Avenue, New York 
17, N. Y. Branch offices in Chicago, 
Houston, Montreal, London Paris, The 
Hague, Caracas. 


LUMMUS 


OIL. HEATER DIVISION 
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LOOKING FOR AN “ALL PURPOSE” 


EXPANSION JOINT? 


Zallea has never built one-—never will. And for good reason. Like all 
precision engineered equipment, Zallea Expansion Joints are designed 
to fill specific rigid requirements. In every case, types, sizes and 
materials of construction are determined by factors of temperature, 


pressure, traverse and special service conditions 


Zallea Brothers design and build expansion joints for every requirement 
of modern industry. Field tests have proved the value of our 

emphasis on designing the expansion joint to fit the problem. Records 
show that Zallea Expansion Joints outlast all other packless 

expansion joints from 90°% to as much as 1200°%. Such reliability is 


further proof of Zallea design superiority 


Zallea representatives are always ready to help solve problems 
relating to expansion joints. Or if you prefer, write today on 
your company letterhead for your copy of Catalog 56, 

our newly published 72-page comprehensive ex 


pansion joint manual. 


ZALLEA BROTHER 29 TREET, WILMINGION } ELAWARE 


World sare f anufacturer of Expansion Joint 
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In ETHYLENE PRODUCTION 


VOU, TOO, CAN BENEFIT 


... from Selas Gradiation” Heating 


OPERATION AT THE DESIGNED CAPACITY from the moment of start-up . . . uninterrupted 
production of ethylene flow ... versatility in processing different feed stocks ... are important 
benefits that will be assured by Selas Gradiation Heating in your new or expanded ethylene operations. 


Based on a number of Selas Heaters in ethylene service, you can expect: 


@ “Onstream”’ periods, without shutdowns, @ Uniform heat distribution on the entire 
well in excess of 30 days tube surface which extends tube life by 
eliminating local overheating and material 

High conversions and selectivity degradation at the tube wall 


Zone Control of heat input which enables @ Controlled combustion, with little or no 
meeting any time-temperature curve in excess air to cause external oxidation of 
the tubes ...no lag in response to con- 


pyrolytic or catalytic reactions and high 
troller demand 


temperature preheating 

Ne ‘ ‘ eprv y the Gradiation Heater 

@ Optimum conditions even with extreme f = see ee ae ee 
variations in feed stocks 


4 i fA .% wheal Poe — Csbul Processing Cc ngiseers 


CORPORATION OF AMERICA DEVELOPMENT «¢ DESIGN +» CONSTRUCTION 
DRESHER, PENNSYLVANIA 
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PETROLEUM CHEMICALS DIVISION 


®t6.u.5. Pat OF 


October 


aNEWS 


One of a Series of Bulletins for the Petroleum Industry 


Merchandising 
Opportunities 
in Improved Oils 


With the ‘super premium gasolines so 
much in the news, there’s an especially 
good marketing opportunity for pre 

mium motor oils 

for example an oil with 
for 
Che majority of American pas 
senger-car driving of trips 
shorter than 10 miles. And more than 
90% of all city taxi and delivery 
truck operation is in stop-and-go city 
traffic low-tempera 
ture operating ot 
likely to result in excessive build 
ups of engine sludge This means that 
there market for a 
new with low-duty 
detergency 


Consider 
low-duty 
driving 


detergency stop-and go 


consists 
bus 


These low powel 
conditions course, 


ure 


conside rable 


of lube oil 


IS a 


type 


New polymeric additives 


lo give oil this property, Du Pont has 
deve loped two synthetic dete rvents 

Lube Oil Additives 564 and 565. Both 
are ashless polymeric additives, slight 
ly that provide an economical 
and effective 
Wire oil 


low duty 


basic 
means of preventing en 
particularly under 
stop and Zo driving condi 
And these additives are effective 
improvers as well as detergents 
Any of will gladly 
supply additional information 
suggested promotion kit 


sludge 


trons 
V.1 
our sales offices 


ind al 





Additives prevent 
many oil-burner troubles 


With the heating season just getting under way, many old famil 


OU PONY 


#16 u 6 rer orf 


iar oil-furnace problems will be back to cut, unnecessarily, into 


fuel distributors profits through another season 


Plugged nozzles, screens and filters; gel-clogged lines; ignition 


and stack control failures may all have been part of a dav s work 


for distributors and servicemen last yeal But this year can tell 


a different story. Here itis... 


Why many railroads prefer 
economy fuels stabilized with Du Pont FOA-2 


After 
fuel 


tive 


Fuel specialists and purchasing 
agents of many railroads are tak 
ing a keen interest in the use of 
Du Pont Fuel Oil Additive No. 2 
(FOA-2 


economy grade diesel fuels 


for stabilizing all their 


Uniform results in a variety of dif 
ferent fuel stocks are a big reason 
Since die Se | fuels ‘ spec ially econo 
grades widely in thei 
to additive treatment 
readily such uniformity 
important to the railroad 
which often have a number of different 
suppliers loading into the same tank 


my Vary re 


SpoTise you Can 


see why iS al 


advantage 
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PETROLEUM CHEMICALS DIVISION 


ZT Heating Troubles ASSISTANT DIRECTOR IN CHARGE OF PRODUCT EVALUATION 


To keep electrodes and Dr. Robert H. Blaker joined — the 
stack controls clean Du Pont Petroleum Laboratory in 1953 
As distributors well know. a number of is research upervisor became head of 
burner failure m * Gas in inmulotina the Combustion Division in 1954 and 
deposits on the stack controls and igni rng appointed assistant director in 
tion electrodes, Because FOA-2 is charge of product evaluation in Feb 
nonmect illic ad hile additi ( it le ive rual ot 19 Ae = 
no deposit to insulate electrode on Dr. Blaker joined Du Pont in 1950 
to interfere with the operation of con is research chemist at Jackson Labora 
trol mechanism: tor vhere he also served in the Pe 
troleum Division, after an initial a 
ignment in synthetic fiber dyeing 
Berea College awarded Dr. Blake 
in A.B. degree in chemistry in 1942 
iH ilso attended M.L.1 ind received 
his Ph.D. in’ physical chemistry at 
California Institute of Technology in 
1949 1) Blakes also studied Ih ‘ 
sritain under an Imperial Chemical DR. ROBERT H. BLAKER 
Triclustric rant 
He is a member of the Society of leum Division of the American Chemi 
Automotive Engineers and the Petro cal Society 


New findings on fuel performance 
in high-compression engines 


How much will compressfon ratio in for high-compression — fuel more 
reases boost octane re quireme nts? heavy ends may be used in this type ol 
Not necessarily as much as has been fuel, without detrimental effects on the 
venerally thought according to the re cngines 
sults of recent studies at the Du Pont The tests also indicate that oct ine 
Petroleum Laboratory requirements of high compression en 
Du Pont Metal Deactivator DN Our tests showed that the engine gines can be reduced by improvements 
can be used effectively to prevent cop desion. fuel and lubricant, all have a in lubricants and through engine de 
per tuel lines and filter screens trom significant bearing on engine-pertorm ign 
playing mischief with the chemical ance, This indicates that octane re \ paper with full details on this test 
composition of heating oils. When un quirements of high-compression en ing program was recently presented at 
checked, the copper is likely to cause | gines can be kept at a minimum by the API Refining Meeting in Montreal 
the formation of a gelatinous sub careful attention to each of these three Just drop us a line if you would like 
stunce and comple te Stoppage ol factors COpy 


Du Pont FOA-2 helps prevent nozzle plugging 


To prevent gel-clogged lines 


fuel flow A surprising development was noted 
DMD can be economically used in in one car operated at an Il:1 CLR 
combination with FOA-2. When the Running under normal conditions, this 
two additives are combined, the DMD car was found to be free of combustion 
frequently carries part of the stabiliz noise, even on a LOO octane fuel 
ing load—thus reducing the amount of It was found that the 90 distilled 
POA-2 that is needed for slidge pre point is not necessarily the criterion 
vention for measuring deposit-harm of fuels 


This can mean that there will be more 
For best results a st _ 


FOA-2 and DMD should be added to latitude in’ blending the components | Better Things for Better Living | | 
freshly prepared stocks at the refinery i] 9+ oy 
For more detailed information on the a e | 
use and performance of these addi >» || 
tives, just get in touch with one of out etroleut ] } Chet } 11Ca sy, 
representatives at any of the sal of | 
fices listed below | ; 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division 
Sales Offices: 


CHICAGO 3 8 Se. Michigan Ave RAndolph 4 63 PHILADELPHIA 2 
CLEVELAND 14 1321 National City Bank Bidg MAin | PITTSBURGH y Room 75 
HOUSTON 2 705 Bank of Commerce Bidg CApit SAN FRANCISCO Room 626 
LOS ANGELES 17 612 So. Flower St MAdisor SEATTLE 3 Room 215, 4003 Aur 
NEW YORK 20 1270 Ave f the Americ COlumbus 5.2342 TULSA r 730 + 
IN CANADA, Du Pont Company mited— Petro 
OTHER COUNTRIES, Petroleum micols y ; ort § 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E du Pont de Nemours & Company (inc.) 
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insulation in excelsis 


This is thermal insulation at its most efficient. CAPositt 
grips piping so securcly there are no airgaps, no draughts, 
This rigid, precision-made, moulded asbestos material 
conforms exactly to any contour, is permanent and 
withstands severe ibration. Moreover tests have 

shown that CAPOSITE is the thermal insulation material 


with the lowest annual charge. * 


*annual heat loss value plus 
financial depreciation 
REGO 


Amosite Asbestos Blocks and Pipe Sections 


AP 


THE CAPE ASBESTOS COMPANY LTD. 114 & 116 Park Street, London, W.1 « GRO 


Canadian Er API ISH ro CANADA) LTD 200 BRloar treet Fast / 
Umted States Enqutrt NORTH AMERICAN ASHI To CORT Hoard of Trade Huilding 


enor 6022 
ront Ontar 
Chicas / 





_ 1956 PETROLEUM REFINE} For more data on advertised products, use Readers’ Service Cards, last page 





How fixed electrodes assure top efficiency 
in a Buell ““SF’’ Precipitator 


| tors ( Self te o 
fe NSlOned Spirale ‘ 
eg Syst 7 Ode 
Prec Iixed 


of Qas Pcs 
‘ft ie assembly h ae 


y 
— 
} 


‘ 


within prec pits 


i 
i 


olle tine e| ctrodes ave 
pad at top by supporting 
var, al een by shock bar 


RESULT: Hiah voltage can 
be mali ntaine d for 
Lop efficiency in 
Let collection 





ane — 
ee ee { 


al 


Even when high-resistivity dusts must be collected, top efficiency is guaran 
teed by the exclusive shape of Buell’s Spiralectrodes—proved to give 50-100% 
greater emission than straight wires. Exclusive Continuous Cycle Rapping 


virtually eliminates maintenance by keeping electrodes constantly clean 
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Saas 
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GET ALL THE FACTS 
Write to 
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Buell Engineering Company 
Buell Cyclones also assure top efficiency Dept. J-21, 70 Pine Street 


with large diameter design to eliminate New York 5, New York 


clogging and by harnessing double 
eddy and putting it to work 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency to meet present 
strictness, with low draft loss for natural 


or mechanical installations Wwe 
MECHANICAL \ =) 


ad — Experts at delivering Extra Eficiencyin DUST COLLECTION SYSTEMS 
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ACCEPTANCE 


BASED ON 


PERFORMANCE 


In 1951, Petreco installed the first commercial Electrofining 
unit for distillate treating. Today, there are 37 Electrofining 
units in Operation or under construction in Pennsylvania, Cali- 
fornia, Kansas, Texas, Indiana, Delaware, Virginia, Louisiana, 
Ohio, Illinois, Oklahoma, Washington, Nova Scotia, Aruba, 
N.W.L. and many more on order. 

This rapid acceptance was brought about by factual perform- 
ance. Petreco stated that Electrofining was the most efficient 
method for contacting light hydrocarbons with treating agents 
that had ever been developed. On installation after installation 


NUMBER OF UNITS 


Electrofining equipment proved this to be true. In refinery 
after refinery, less efficient distillate treating procedures were 


discarded and Electrofining adopted. 


REFINERY 


OCATION 
LOCA ‘ 


Pennsylvania 
Pennsylvania 
Californie 
Kansas 


Califernia 


Texas 
Texas 
Texos 
Texas 
Indiana 


Texas 
Texas 
Indiana 
California 


California 
Oclaware 
Canada 
Canedo 
Virginia 
Levisiana 


Ohie 
Ilinois 


Oklahome 


Washington 
California 
Aruba, N.W.1 
Aruba, N.W.1 


Caustic scrub— 
Water wash 


Caustic scrub— 
Water wash 


Acid 


Doctor— 
Water wash 


Lube 


Caustic scrub— 
Water wash 


Caustic scrub— 
Water wash 


Caustic serub— 
Water wash 


Coustic scrub— 
Water wash 


Caustic scrub 


lube 

Sulfonation 
Acid-alkali 
Acid-alkali 


Caustic serub— 
Water wash 


Caustic scrub— 
Water wash 


Caustic scrub— 
Water wash 


Caustic serub— 
Water wash 


Caustic scrub— 
Water wash 


Caustic scrub— 
Water wash 


Alkylation acid 
Caustic scrub 


Acid-alkali 


Water wash 
Acid-alkali 
Weak caustic 


Weak caustic 


Gasoline 


Gasoline 
Light pressure 
distillate 


Straight run and 
cracked gasoline 


Lube and spray oils 


Thermally 
cracked distillate 


Cot distillate 

Cat distillate 

Cat distillate 

Blend of light cycle 
oil-straight run naphtha 
Lube oils 

Virgin distillate 

Seal oil, refined, base 


Cat distillate 


Straight run gasoline 
Heavy cat gasoline 
Cat cracked gos oi! 
Netural gas oil 

Cat cracked gasoline 
Virgin diese! fuel 


Alkylation products 
Cat cracked gas oil 


Platformer 
charge naphthe 


Virgin No. 2 Fuel Oi! 
Jet fuel 

$0, Raffinate 

$0, Extract 


For more dota on adver 















































The graph above shows how raprdly 
Electrofining has been accepted by re 
finers. The table at the le{t shows not 
only the wide acceptance, but also the 
large volumes of differing petroleum 
stocks treated. 


If you acid-treat, caustic-scrub, doctor- 
treat, water-wash, Sulfonate, remove 
arsenic, metal poisons and nitrogen 
bases, or otherwise treat hydrocarbon 
streams, Electrofining will help you 
do it better. Compared with conven 
tional contacting or washing methods, 
Electrofining requires less equipment, 
less ground space and less operating 
attention. It costs less to install, can be 
purchased or rented, and is serviced by 
Petreco. Treatment is fast, effective, 
reliable and continuous. Electrofining 
processing is designed to deliver 
treated products which will meet your 
specifications such as sodium ton con 
tent, stability, tarry acid content, 
arsenic content, sweetness, water tol 
erance, etc. 


For complete information, write or call 


PETRE<O 


A DIVISION OF PETROLITE CORPORATION 


3202 S. Wayside Drive, Houston |, Texas 
1390 East Burnett St., Long Beach 7, California 


use Reader Service Card last pag 
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turnarounds... 


Raise production... 





Solution: Lijiungstrom’ Air Preheater 


With a Ljungstrom stills stay on stream at top capacity to throw away can be used 


months longer, because preheated air mixes more thor improved ... product quality is higher. You can see, there 
oughly with fuel. More complete combustion greatly re- fore, why a Ljungstrom is paid out in nine months or I 
duces slag forming material. You generate higher flame For more complete details on what the Ljungstrom Ai: 
temperatures, increase heat-transfer rates Preheater can do for you —for an analysis of the heat 
recovery benefits attainable in fuel burning equipment 
call or write The Air Preheater Corporation 


through-put is consistently 


That's why four of your present processing units can 
do the work of five. With Ljungstrom Air Preheaters each 
unit’s output can increase as much as 25%. Example: One 
pipe still in an eastern refinery went from 12,000 barrels 
to 18/20,000 barrels after application of a 


ae , Par Ad TALL 
How fast Is “W RI I EK OF k H The Liungstrom operates on the continuous regener 


Ljungstrom has many other advantages. You save up to ative counterflow principle. The heat transfer surfaces 


Ljungstrom Wherever You Burn Fuel, You Need Ljungstrom 


o > in the rotor act as heat accumulators. As the rotor 
20% in fuel furnace design is more economical, with revolves, the heat is transferred from the waste gases 


no need for convection surfaces many fuels to the incoming cold air 


you used 


The Air Preheater Corporation 60 Eost 42nd Street, New York 17, W. Y 
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CHICAGO B 


SIRMINGHAN 


...OF THE BEST FLOATING 


The name plate above tells more than just 
a few cold facts. Affixed to all Horton* 
Floating Roofs, it is your assurance of the 
best roof your money can buy! 

Note the UL symbol 
Underwriters’ Laboratories, Inc., 
approved devices. Horton Floating Roofs 
have been examined and tested for practi 


in the center 
symbol of 


T UNDE 
R® ON 
2490767 ~4 OR mone 
2495742 sae'® 
2495755 eer? 
2497880 283 906 
aici ae 
1 2 
22 753803) 
329225 
2531424 806) 


2541049 mee Paremrs Pt meme 
2S86ase 
2635782 


G WEIGur 
0. egw 202.700) LBs. 


| 
DE VEAR [1955] 
N COMPANy 


SALT Lane CITY, uTaw 


2634017 


Ala CHICAGO, uy 


ROOF MONEY CAN BUY! 


and fire re 


known 


cability, durability, strength 
tardant features by this well 
ganization. 

Write our nearest office for complete in 
formation on Horton Floating Roofs 
Double-Deck, Pontoon or Pan and be 
sure to ask for a copy of the Underwriters’ 
Laboratories report too 


or 


Chicago Bridge & Iron Company 


Top: Nome plate from storage tank 
equipped with Horton Floating Roof. 
Bottom: Two 80,000-bbI. tanks equipped 
with Horton Double-Deck Floating Roofs 
ot Edmonds, Washington, refinery of 
Union Oil Company of California. 


1956 PeTROLI For more 


Atlanta © Birmingham © Boston © Chicage * Cleveland * Detroit * Heuston 
Los Angeles * New York © Philadelphia © Pittsburgh * Salt Leke City 
San Francisce * Seattle * Tulse 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA 
REPRESENTATIVES AND LICENSEES 


Brazil * Canada * England © France * italy * Wetherionds © Scotland * Venezuele 


data on advertised products, use Readers’ Service Cards, last page 





A STAR PERFORMER 


in America’s 
most modern 


plants 








DE LAVAL handles hydrocarbon gas 


CENTRIFUGAL in Sunray Oil refinery 
COMPRESSOR 


This De Laval 7-stage centrifugal gas Compressor, i talled at the Dunean 


Oklahoma refinery of the Sunray Oil ¢ ompany handles a heavy hydrocarbon 


gas in a delayed coking process. The gas has a molecular weight of 31 


The De Laval centrifugal compressor 1s rated at 2840 inlet efm: disch inge 


yressure is 240 psia. The power required is 1350 bhp with compressor 
| | | | 


operating at 9900 rpm. 


Sunray Oil is another refinery which has selected Dx Laval COMpressor for 


heavy-duty continuous service. Rugged, horizontally plit casiz individually 


designed impellers, perfectly balanced rotors and externally mounted, 


cylindric ally seated bearings are de sign fe atures that a sure optimum 
performance e and long service, 
Send for new 


Bulletin 0504 


"DE LAVAL Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 


For more data on advertised products, use Readers’ Service Cards, last page 





























ABOVE — In the foreground are LSV engines directly BELOW — This view of the C.F.C.A RIGHT — These two 16-cylinder 
coupled to JM-8 compressors, In the background can be plant at Lawrence, shows the two Cooper-Bessemer LSV engines in 
seen 8-cylinder LS engines coupled with JM-5 compres 8-cylinder LS engines driving JM-5's the Lowrence chemical plant total 
sors. Engineering and construction of C.F.C.A, plant was for the efficient compression of air, 5074 horsepower. They drive JM-8's 
handled by The Foster-Wheeler Corp., New York City. natural gas and nitrogen for the compression of ammonia 
synthesis gas to 12,100 psia. 
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COMPRESSORS ..i"s:i\":, DIESELS 
GAS ENGINES - GAS-DIESELS 




















Cooper-Bessemers at C. F.C. A.'s Lawrence Plant a 








Another kxample 


of 
Lificient Power 


at Lower Cost 


i 


UNIQUE! \ SIZE... PERFORMANCE . . ECONOMY 


@ In Cooperative Farm Chemical Association's $16,- 
000,000 Lawrence, Kansas plant, the largest engines and 
largest compressors manufactured by Cooper-Bessemer 
are combined to offer unitized machines boasting im- 
portant advantages. 

Two giant 4-cycle turbocharged LSV-16 engines, rated 
2537 hp at 240 rpm, are directly connec ted with JM-8’s 
for compressing ammonia synthesis gas from 275 psia 
to 12,000 psia. Obviously this big-unit setup meets re- 
quirements with far fewer engines than would be 
needed otherwise, resulting in less piping, less founda- 
tion and less supervision, What's more, there's pre- 
viously unheard of fuel economy. 


Similarly, the plant contains two LS-8 engines, rated 


by Cooper-Bes 


1852 hp at 330 rpm, combined with JM-5’s for the com 
pression of three separate gases on three individual 


services ... air from 120 psia to 630 psia, natural gas 


from 115 psia to 430 psia and nitrogen from 35 psia to 
330 psia. 


Although scheduled for continuous full-load duty, these 
Cooper-Bessemer units can be easily operated at vari 
able loads as required. In addition, they offer extra 
economy because they can operate efficiently, depend 
ably on natural gas, diesel fuel o1 any combination of 
these fuels. 

For information on new operating economies possible 
in your service, contact any of the Cooper-Bessemer 


offices listed below. 


semer 












Just tell us here at Master what you want in 
power drives—and get the utmost in flexibility, 
compactness and performance, It probably 
won't be as complicated as the multi-shaft Gear 
motor illustrated here, with 14 shafts turning at 
diverse speeds. But, regardless of what you 
need, Master can supply the right combination 
of horsepower, shaft speed and mounting fea- 
tures with whatever Master components are 
required—all combined in one compact efficient 
unit. Just ask for information. 


Motor Ratings 


Motor Types 
Construction 


Speeds. 
Installation 


Power Drive 
Features 


'y to 400 H.P. All phases, voltages and fre- 
quencies. 


. Squirrel cage, slip ring, synchronous, repul- 


sion-start induction, capacitor, direct current 


.Open, enclosed, splash -proof, fan -cooled, 


explosion-proof, special purpose 


. Single-speed, multi-speed,and variable speed. 


Horizontal or vertical, with or without flanges 

and other features 

Electric brakes (2 types)—5 types of gear re- 

duction up to 432 to 1 ratio. Mechanical and 

electronic variable speed units—fluid drives 
every type of mounting 


ELECTRIC COMPANY, Dayton 1, Ohio 





Inco finds answers to 
High-Temperature 
Problems 


in plant tests 


How often have you wanted to know which alloy will 
stand up best under certain high-temperature corro 


sive conditions? 


Whether you are a user or producer of high 
temperature equipment, it is now possible for you to 
specify metals or alloys on the basis of their behavior 
under actual operating environments . .. thanks to 


INCO’s High Temperature Service. 


INCO has tested scores of metals and alloys at ele 
vated temperatures, in plant operations of all sorts. 
These tests have yielded information on the relative 
resistances to scaling and corrosion, as well as on other 
pertinent properties of the materials tested under 


high temperatures in many diverse atmospheres. 


ico. THE INTERNATIONAL NICKEL COMPANY, INC. 


1Y¢ PETROLEUM REFINEI 


This Vacuum Retort was used at Pacific Northwest 
Alloys, Inc., Spokane, Washington, for producing low 
carbon ferrochrome. Temperature was held at overt 
2175°F. for several days during production cycles 
Atmosphere, primarily carbon monoxide, contained 
some metal vapor at an absolute pressure that varied 
from one inch to 100 microns of mercury 
production runs, INCO Engineers tested 
of heat-resistant alloys in this furnace 


During 10 
i variety 


Which Alloy Will Perform Best? Racks like thes 


often help to determine exactly the right metal for 
specific application. Various cast and wrought alloys were 
assembled on the two racks, and placed in the retort 
shown above, for 10 produc tion cycles. One of the speci 
mens under test was practically immune to corrosion with 
a loss of only .006 ipy 
penetration per year for the other specimens ranged from 
015 to .153 inches 


Average corrosion rates in inches 


We will gladly help you find answers to high 
Fill 


in the coupon for a high temperature work sheet 


temperature difficulties in your own plant 


on which you can easily outline your problem 
to us. 


The International 
67 Wall § 
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67 Wall Street 
New York 5. N.Y. 
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NOW 


IN “NEW DRESS” 


Here’s how the Rerin- 
ERY CATALOG’s 1956 
Edition appears, with 
new cover design fea- 
turing a large “RC” for 
easy identification. 


For more data on advertised products, use Readers’ Service Cards, last page 











When you have to make fast, accurate buying or specify 
ing decisions, use the REFINERY CATALOG. It is the Refining 
Industry’s universal equipment guide . . . containing the in- 
formation you need for adequate comparison on hundreds of 
different types of products and services. 

In the new (23rd) Edition, you'll find catalog data from 
more than 270 companies serving this industry, authoritative 
specifications and data, local sources of supply ... and a 
convenient index of manufacturers, equipment and services. 

Remember—1t’s the industry’s most complete single source 


of equipment and service data. Use it to help you on your job. 


The REFINERY CATALOG 


Published annually by PETROLEUM REFINER, Gulf Publishing Company 


P. O. BOX 2608 ° HOUSTON, TEXAS, U. S. A. 


PETROLEUM Ik " For more data on advertised products, use Readers’ Service Cards, last page 











THIS 
400,000 


elt ale f 
per 


STEAM GENERATOR 


Gives Top Performance 
in a Leading Texas 
Petroleum Refinery 










l, | RIGHT —> 
t)) pica pf of q LONGITUDINAL 

Lt Le fed er Cats. SECTION THROUGH 
Poe OO THE UNIT 


PRINCIPAL DATA 
400,000 pounds per hour capacity. 





Fusion welded steam and water 


drums designed for 700 lbs. S.w.P. 
6'-6" DIAMETER x 37'-0" LONG STEAM DRUM BEING ' 

TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION. Superheater delivers steam at 750 °F. 

total temperature. 


Vogt builds a complete line of bent Water cooled furnace. 
tube steam generators designed to burn solid, : : 
liquid, or gaseous fuels to meet specific op- Burners for Oil and Acid Sludge fuel. 


erating conditions. Write for bulletins. 
Dept. 24-BPR 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 
BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland, St. Louis, Dallas, Charleston, W. Va. 
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ALCOTWINS are stocked at Beaumont, Tex., warehouse. Units derive unequalled heat-transfer 


characteristics from fused metal 
to-metal bond between the “U” shaped fin channels and the tube. ALCo’s heliarc weld provides efficient, continuous bond 


NOW FIN TUBE ALCOTWIN EXCHANGERS 
CAN BE BOUGHT “OFF THE SHELF” 


ALCOTWIN Units, In Many Combinations of 
Tube and Fin Materials, Are Stocked In New ALCO Beaumont 
Warehouse for Immediate Delivery 


For most process applications you'll find Look into the ALCOTWIN. ALCO sales 
ALCOTWIN heat exchangers in stock right now offices, and Power Machinery Corporation 
at ALCO’s new Beaumont, Tex., warehouse. offices in the Southwest, have complete 
“Off-the-shelf” purchase of these highly ver- information. Or write P. O. Box 1065, 
satile units can materially lower your costs Schenectady 1, N. Y., for brochure. 


in revamping processes or in building for 
new processes. 
Many combinations of tube and fin ma- 
terials are in stock. ALCOTWIN standard parts, 
in almost every material, are available for ALCO 
high-pressure and high-temperature combina- 
tions—resulting in real economy in special 
services 
Building-block flexibility of the ALCo- 
TWIN units can be used to meet your present 
process conditions, and future load aa proc- ALCO PRODUCTS, INC. 
ess requirements can be accommodated easily New York 
by rearranging units. ALCOTWIN Sales Agents: Power Machinery Corp. 


Locomotives + Diesel Engines + Nuclear Reactors + Heat Exchangers + Springs « Steel Pipe « Forgings + Weldments + Oil-Field Equipment 


ss For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINI Vol. 35, 1) 
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Dowell scientist using the Optical Emission Spectrograph to get an accurate analysis of samples sent in from the field 


On the trail of scale 


Analyzing chemical cleaning drain samples _ to 
determine how much scale and metal were removed 
is easy for this laboratory detective. Among the 
instruments at his disposal is this Optical Emission 
Spectrograph, capable of tracking down impurities 
as low as .0001 per cent in certain elements. Instru 
ments like this are in constant use by Dowell 
scientists in their day to day search for answers 


to your industrial cleaning problems 
a | 


They've got an eye to the future, too. For in this 
completely equipped and modern laboratory, new 
methods and treatments are being found to make 
Dowell chemical cleaning even more effective. Get 
the full benefit of the Dowell 


Call your Dowell engineer. He's 


research program 
ready to help you 


chemical cleaning services for industry 


pany 


KLAHOMA 





Standard’s new radiation-resistant lubricants 
are helping put atomic power to work 








Progress in the West means... 


1956 


ae 
BY 1975 the world will use nearly twice as much energy as it = 


does toda‘ and atomic power will be needed to upply part of atomic energy will be needed to 
help meet 1975 power demands 
Knergy Com- of nearly twice those of 1956 


the growing demand. Helping develop this new power, Standard 
research teams have been working with the Atomic 
mission on many projects during the past 10 year 


One of our most urgent problems was to find lubricants for atomic ; 
1975 
machinery able to withstand withering radiation, Using a brand- 


new base derived from petroleum, Standard scientists developed 


oils that last two to three times longer than conventional lubri- pli — || —* 
SSS = Bi | 
cants—and speed the day when commercial atomic power will help 


drive plane and hip and generate electricity for your home 











w STANDARD OIL COMPANY OF CALIFORNIA 


J 


NE - puts petroleum progress to work for you 





flow control at its best 


with trouble free, economical ROCK WELL-Nordstrom VALVES 


For any petroleum processing operation from tank 
farm manifolds like the one shown above to every 
processing-refining operation, Rockwell-Nordstrom 
valves assure safe, economical, dependable opera 
tion. The key to Rockwell-Nordstrom’s forty years 
of leadership throughout the petroleum industry is 
pressurized lubrication. The unique Sealdport* sys 


tem of grooves on the tapered plug and body carry 


pressurized lubricant that assures truly leakproof 


sealing and positive shut-off on lightest hydrocarbon 
gases or heavy crudes. Pressurized lubricant also 
hydraulically seats the plug for instant, quarter 


*Registered Trade Mark, Rockwell Manufacturing Company 





turn operation. Because metal-to-metal friction is 
eliminated by lubrication, costly maintenance and 
down time are prevented 

Rockwell-Nordstrom, the original lubricated plug 
valve, is available in semi-steel, steel, stainless 
and corrosion resisting metals in sizes up to 30” x 36” 
for every petroleum processing requirement. For 
more data, contact any leading distributor or write 
Rockwell Manufacturing Company, Pittsburgh 8, 
Pennsylvania. 


Canadian Valve Licensee: Peacock Brothers Limited 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 


40" Year 











added 
protection 


wtth 
HOT-DIP 


/ 


#1 RMOR-PLATE structural 
steel, wire, pipe, fasteners 
and other metal items 
against rust with a tough 
zinc coating from the vats of 
the Nowery J. Smith Com- 
pany. For the best in gal- 
vanizing service whether 
your job is routine or really 


rare, call the Nowery J. 


Smith Co. in Houston. 


nowery Saath 


Hempstead Hwy. at Eureka Underpass 


one of the SMITH ‘* 
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Wave Ring Joint Use 
To the 

I have read with much interest the 
article. by Walter Coopey (‘Holding 
High-Pressure Joints,’ PR May, Page 


89 


Editor: 


I consider it a most informative 
and useful article, made all the more 
valuable by the excellent illustrations 

There is, however, one point in 
which it is I think a little misleading 
the 


It is not quite true to say 


I refer to wave ring joint (his 


Figure 5 
that “it cannot be considered prac 
tical for commercial plant opera 
tions,” since it has in fact been used 
quite extensively for ultra high pres 


he de- 


gree of accuracy required in the ma- 


sure plant in this country 


chining operations for the ring sockets 
for the 


than is 


and ring itself is no higher 


necessary Im any Cast when 


dealing with pressures of the order of 


1000 atmospheres and above; but its 
main asset, and largely the reason for 
its original development in 1932, ts 
that it enables the end load to accu 
rately compute thereby removing un- 
certainties in the design of the closure 
also serves for the very 


the 


couplings It 


accurate location of components 


and has sometimes been of consider 


ible for this reason 


W.R. DD 


value 


Manning 


St. Albans, England 


Author’s Reply 
In 


vhe It 


the selection of equipment 


there may not be a definite 


choice the engineer is often influ 
enced by personal opinion based upon 
and judgement. Betore 
Delta 
given to 
Lens Ring 
for an unsatis 
Bither 


rt quired expensive major 


high 


his experience 


the development of the jomnt 
consideration 
Wave Ring 
substitutions 
flat 


vould h iv¢ 


careful 
both 


joint a 


Was 


the and 


lactory vasket joint 


ore 


revision to a laree pressure 
vesse| 


With 


jornt, it Wa 


Wave Rine 


very careful 


the 


thought that 


respect to 


machining would be required which 
would be difficult on a vessel in place 
the the 


the ring 


tolerances were small for ne¢ 


essary interference fit being 


fully exposed, might be readily sus 


ceptible to temperature changes o1 


corrosive effects; there was a limited 


selection of materials: indentations 


would conceivably occul rather 


use Readers’ Service Cards, last page 


quickly in the ring sockets at the point 
of crest contact which would require 


of the and, al- 
though we had the most experienced 


remachining vessel : 
personnel in this country in high pres- 
sure work, it was believed that a gen- 
eral use of the Wave Ring joint would 
unnecessarily tax their skill. At that 
time the design of the Delta joint did 
not seem to have any of these limita- 


tions 


that when Mr. Manning 
was associated with the Imperial 
Industries the Wave Ring 
joint was used for superpressures but 
that the 
were not very large. Since my article 


I know 
Chemical 


it 1s my recollection vessels 
was published, I have learned, some- 
what to my surprise, that Delta gas- 
kets as large as 45-inch diameter are 
I'o the best of my knowl- 
a single Wave Ring 


is installed in this 


in service 
edge, not joint 
country whereas 


there are hundreds of vessels with 


Delta joints in a wide range of serv- 
Ices 

Careful preparation and applica- 
tion are indeed necessary with equip- 
ment for superpressures but when the 
units are large, if precision workman- 
ship is essential, it can be almost im 
possible to attain, It is then advisabk 
to modify designs to compensate for 
Most 
of the other closures have more flexi 


than the Wave Ring 


As stated in my 


and to minimize this problem 


bility joint 
there is no 


all 


problems and it is quite pos 


arti le 


one joint that is the answer to 
closure 


sible that there are spec ial cases where 
the Wave 


than any other 


Ring joint might be better 


type However Im) Inhy 
opinion it cannot be considert da ven 
eral purpose high pressure joint 


Walter Coopt \ 


West Va 


Charleston 
Compliments Handbook 
lo the Editor 

| have my 
19th Handbook 
must compliment you on an excellent 


job. I the 


REFINER find it 


just received copy ol 


youl Process and 


have been a subscriber to 


for a year now and 


very helpful in my work as a process 


designer for Imperial Oil, Ltd 
Murray Ro 


Sarnia, Ontario 


REFINER 
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Howe-Baker desalting units at Esso. 


desalting 
results 


. ..@ foregone conclusion at Esso’s Bayway Refinery 


The modern equipment shown above 
is one of the recent additions to the Esso 
Standard Oil Company Refinery at Linden, 
New Jersey. 

With equipment such as this, plus the 


familiar blue barrels of Visco, outstanding 
desalting results are a foregone conclusion. 

Visco, in either electrical or salt settling 
equipment, still provides the consistently 


efficient — and economical — chemical solu- 





tion to the problem of greater throughput 


and lower corrosion costs. 


Specific information on your particular 
desalting needs is readily available through 
your Visco Representative, or contact Visco 


direct. 


VISCO PRODUCTS COMPANY 
INCORPORATED 
2600 Nottingham at Kirby 
Telephone: MAdison 3.0433 


Houston 5, Texas 


WY CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 


ara last page 
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Mckee engineers pool technical knowledge to 
assure correct plant design. 








Here’s how McKee gives you 


TOP-QUALITY 
ENGINEERING 





eof desien and construction is 


“pert direction and supervision 














@ Because McKee is one of the top-ranking engineering and construc- 
tion firms in the world, this organization continues, as it has for fifty 


years, to attract top men in the engineering profession 


That accounts for the superior quality of engineering delivered by 


McKee—the kind of engineering you'll want in your new plant. 


sll You can place your project in the capable hands of this organization 

with the sure knowledge that every phase of engineering and construc- 

McKee tion will be executed by experienced, qualified experts—men who will 
design and build your plant to earn a profit. 


CONSTRUCTION 
Arthur G. McKee & Company + Engineers and Contractors 


7 
Services Headquarters: McKee Building e 2300 Chester Avenue ¢ Cleveland |, Ohio 
Offices: New York, N. Y. 


e Union, New Jersey © Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





Petroleum REFINER 
October, 1956 


A Quick Look at the Industry THI S M O NTH 
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Octane Race... 


PETROLEUM REFINER 


U. S. refiners are studying plans of action, should Nasser plug flow of oil 
through Suez and Mid-East pipe line facilities. If both oil outlets are closed 
a shift in U, S. refinery yield patterns may result. 


Reason: Sudden drain on U. S. and Venezuelan crude production to fuel 
oil-thirsty Europe would require more quantity—less quality from each barrel 
of domestic crude. Heavier products could be increased 15 to 20 percent if 
top quality products (excluding aviation gasoline) were reduced 


If this “last resort” action is taken, new high-compression engines will be the 
victims. Motorists may once again have to condition their nerves to almost 
forgotten engine “ping.” 


Present tight money situation is having little eflect on business boom 
Predictions are that business will spiral upward through fourth quarter, making 
"56 an even bigger boom year than '55-——and will keep going up well into °57 
Reasons: Auto sales, farm income and foreign trade will show increases 
mammoth highway program will get underway-—industry will continue huge 


capital outlays for expansion 


Sharp cutbacks in serious over-supply of gasoline stocks (crude runs have 
gained 6.9 percent over '55 while gasoline demand has risen only 5 percent 
have improved refining outlook. Big question now is: Will stocks be cut back 
enough to weather winter slack ? 


In week ending September 14, crude runs were cut 109,000 b/d- foreien run 
were reduced 118,000 b/d 


In race to cut stocks, Conoco has reduced crude runs 11 percent-—Indiana 
Standard has cut runs 10,000 b/d below August level—-Southern Oil and 
Refining reports a 12 percent cutback—Cities Service says °56 runs have 
averaged 4 percent under same period in '55--Sun and DX-Sunray have 
also cut runs. 


Looking at the long haul, predictions are that '57 oil product demand will 
top 9.85 million b/d—5.8 percent over ‘56. Gasoline demand will be 4 per 
cent higher than ’56—distillate demand will jump 5-6 percent 

Refining capital outlays will total $3.3 billion in °56, compared with $2.8 
billion in °55, 2.7 billion in °54 


rend to three grades 18 slowing down Many companies are waiting 
to see results of two and three grade campaigns before making final market 
Ing move 


Some companies can’t see a future in higher and higher octanes. Starting a 
campaign of their own, these high octane doubters say most cars don’t need 
high octane fuels. Others say their gasoline contains chemical additives which 
reduce octane requirements 


Two vs. three campaign will determine whether refiners will build more r 


formers and isomerization units—-or pump more money into additive research 


Flair for “mouse milks” is not over. Sinclair with “X Chemical” and Skelly 
with “Keotane” are keeping public aware of additive advantages in cat 


engine’s combustion chamber 
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New Engine 
Developments .. . 


Jet Fuel Report... 


New Horizons for 
Synthetic Rubber .. . 


Octanes from 
Atoms... 


Wildcats 
Show Promise .. . 


Chevrolet will offer carburetorless fuel injection system—on optiona 
basis—to buyers of higher horsepower models (including Corvette) in °5/ 
Speed trials of world’s first large merchant ship to be propelled solely by 
gas turbine were huge success. Maritime Administration says the 6000 hy 
G. E. turbine far surpasses for efficiency anything found in a modern stean 


ship of comparable size—is greatest advance in marine propulsion in 50 years 


Dual fuel systems are not only trend taking place in locomotive fuel market 
Analysis of cetane trends in diesel demand indicate this is another direction 
railroads are taking toward greater operating economy. Demand for higher 
cetanes is definitely down: 50 cetane deliveries are off 40 percent; 45-49 
cetane, down 23 percent; but 40-45 cetane is up 520 percent 


For freight service, it’s been shown by one railroad that about 62 percent 
of operating expense is for diesel fuel. By use of dual fuel system freight locomo 
tive operating expense chargeable to fuel is said to have dropped 21.2 percent 


Look for more rigid specs on aviation jet fuel—-especially contaminants 
Much more rapid rate of burning jet fuel vs. avgas also means a more rapid 
rate of contaminant deposition. Also, jet fuels—being heavier—have a slowe: 
settling rate. Much is being done to develop better filters for the fuel systen 
but refiners will also be faced with supplying a product that has no water 
and less than 1 mg/liter of sediment content 


Advent of jets into commercial aviation picture means a different lubricant 
need as well as fuel. Refiners have been crowded out of this picture as present 
jets are using synthetic lubricants. However, airlines are looking for cheape: 
lubricant, think present synthetics are much too high 


Though Capital airlines (first in U. 8S.) is committed to a kerosine fuel for 
its jets, there’s no assurance yet that other airlines will follow. Since only 
minor modifications are necessary to switch engines from kerosine to |P-4, it 
doesn’t look like refiners can bank on one type fuel for commercial jets 


Jersey Standard will test-market an all-synthetic rubber tire within sis 
months. Tires will be made of a butyl latex developed by Esso Research 
Advantages over present tires: Stop more quickly—don’t squeal—-give softe: 
ride—don’t crack from exposure or chemical attack. Price: About the same 
as present quality and premium tires. 

Other companies are experimenting with all-synthetic tires: Firestone (Coral! 
rubber), Phillips Petroleum, Goodyear and B. F. Goodrich 


Atlantic Refining scientists have produced octane by bombarding butancs 
with electron accelerator. Process: Butanes were liquefied by cooling, then 
exposed to electron beam while circulating through reaction vessel 


One hundred six oil fields were discovered in the U. S. during August 
Several better looking ones were: Pure Oil’s Garvin County. Oklahoma. dis 
covery testing 335 barrels of 32-gravity oil daily; J. M. Huber Corp.’s Ochi! 
tree County, Texas, strike good for 200 barrels of 32-gravity crude a day. Also 
included were two West Texas finds: Humble’s well in Andrews County. 225 


barrels, 40-gravity oil; Sinclair’s find in Irion County. 168 barrels. 33-cravity 
crude 
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Terry high-speed, high-horsepower turbine 
on continuous compressor-drive service at 
National Petro-Chemicals Corporation 


Hedrich-Blessing photo 


At National Petro-Chemicals Corporation... 


Terry high-speed compressor-drive turbines 


provide continuous ‘round-the-clock service 


In the fall of 1953, five Terry multistage turbines were 
placed on day-and-night duty at the Tuscola, Illinois, Plant 
of National Petro-Chemicals Corporation. They drive 
high-speed compressors used to compress hydrocarbon 
gases in the production of ethylene 

The excellent performance of these initial units later 
resulted in the installation of two more Terry machines, 
These were placed in service some two years later. 

In all, the seven turbines total more than 30,000 hp. They 
range in capacity from 3300 to 5400 hp., and in speed from 
7500 to 9700 rpm. 

The National Petro-Chemicals installation, and the 
thousands of other units serving in refineries and chemi- 
cal plants throughout the world, are testimony to the low 
maintenance and consistent reliability of Terry turbines 
Put Terry to work for you. Write for further information. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN 
+ 
>” ‘as 


Of = — 
195¢ PETROLE! I For more data on advertised product 


One of the two 5400 hp., 7486 rpm turbines built for the 
Tuscola plant of National Petro-Chemicals Corporation. 


use Readers’ Servic 





CARTRIDGE SEAL slides 
off mixer shoft, which un- 
couples to permit removal. 
New cartridge goes in its 
place. Taper on shaft in- 
sures correct alignment 
when recoupling. 


Cut mixer maintenance 6G6O% 
with this cartridge-type rotary seal 


Stops leakage! Runs years without adjusting! 
Slides off for fast, easy replacement! 


If you're mixing or blending in big tanks, 
here's the newest way to slash mechan- 
ical mixer upkeep as much as 60%, 
For here at last is a rotary mechanical 
seal—optional on new LIGHTNIN Side 


Entering Mixers—that stops leakage 
around the tank, ends stufling-box re- 
packing and adjusting for good, 

And for the first time ever on big-tank 
mixers, you can replace this seal in a 
jiffy if you ever have to! No need to dis- 
mantle or remove the mixer from the 
tank. No need to drain the tank. No 


special skill required! 


Even under a full head of liquid in the 
tank, the seal-change job is so simple it 
takes only minutes. The mixer shaft re- 
tracts to seal the tank, then uncouples. 
rhe seal cartridge slides off in one piece. 
A new cartridge slides on; the mixer 
shaft automatically realigns itself when 
recoupled—and you're back in opera- 
tion. 

The LIGHTNIN seal cartridge is a com- 
plete unit assembly, easy to stock as a 
replacement, or quickly obtainable in 
all sizes and materials, for the simplest 


or most difficult operating conditions. 


(] Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals— 
Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 


(] 8-102 


tering; turbine, paddle, and 


Top or bottom en- 

25 HP 
propeller types: | to 500 HP 

[-] 8-103 Top entering pro- 
peller types: “4 to 3 HP 


[_] 8-112 


(_] B-104 Side entering: 1 to 


Laboratory and 
small-batch production types 


(] 8-110 Condensed catalog 
showing all types 


[_] 8-108 Portable: Ys to 3 HP 


([] 8-107 Data sheet for fig- 


uring mixer requirements 


Check, clip, and mail with your name, title, company address to: 
MIXING EQUIPMENT Co., Inc., 164-k Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont 


Already, many oil companies are using 
LIGHTNIN Seals—and saving many thou- 
sands of dollars per year. Your LIGHTNIN 
Mixer representative can give you the 
full story—show you how much you can 
save. Call him today—he’s listed in your 
copy of Refinery Catalog. Or get the 
facts by mail: send the coupon for 8- 
page, fully illustrated bulletin. 


“Lightain Mixers. 


MIXCO fluid mixing specialists 


Left: NO STUFFING BOX to repack or adjust. No 
leakage around the tank. When correctly applied, 
Right: 
REPLACEMENT is simple, even with tank full. Mixer 
shutoff closes like a valve to keep liquid in the tank 


seal runs for years without adjustment 


while seal is being changed 


— 





Fewer Plants—More, 


IWO FACTORS make a great industry-—or 


vreat nation: 


® Proper balance in supplying the right products to 
meet the demands of the people 


® Ability to meet the future 

No industrial group has a greate!r belief in the peo- 
ple—-or the future than U. S. refiners. In fact, these 
two axioms are the guiding forces behind the refining 
industry’s dynamic progress in producing more and 
better products from a decreasing number of refineries 
And here is the proof 


increased Yield -U. S. refined product through- 
put capacity totaled only 5:3 million barrels a day on 
January 1, 1947. At the beginning of 1956, capacity 
had risen to 8.4 million barrels a day-—an increase of 
8.4 percent 

Within four years, cat cracking yield alone has in- 
creased nearly 1% times, from 2.8 million barrels a 
day in 1953 to 4 million barrels this year 

Annual petrochemicals production has more than 
doubled in six years—from 17 billion pounds in 1950 
to 35 billion pounds in 1956 


Higher Quality—More Diversified Products 
Along with its spectac ular growth, the refining industry 
has made vast improvements in quality and diversity 
of products 

Ihe most dramatic example of refining’s effort to 
improve product quality is the significant increase in 
yield from quality-improving process units. Since 1953 


atalytic reforming yield—-the key to the octane race 


has increased five times. From 250 thousand barrels a 
day to 1.23 million barrels a day 

Hydrogen treatment was all but 
1953. Now-——three years later its vield is better than 
650,000 barrels a day 


non-existent in 


No less important than improving quality has been 
refining’s ability to supply the right products in an era 
of lightning-like changes in product demand. The 
ability of refiners to supply 100-plus octane motor fuels 
has permitted automotive engineers to go up into the 
aircraft range of performance and economy in design 
of today’s high compression engines 

Jet fuels de velopment has made possible the high alti 
tude, high speed performance that typifies the jet age 

Phe miraculous development of products from petro- 
chemicals has created a new era of plastics oil-fibres 
and synthetic rubber. Also, the wide availability of low 
cost nitrogenous fertilizers is fast becoming a major 


her, 1956-—PrTROLEUM REFINER 
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Better Products 


factor in the continued ability to feed the growin 


world population 


Capital Expenditures Shoot Upward [oe pro 
duce the proper supply of the right products, and at 
the Same time increase quality refiners have increased 
capital outlays at a spectac ular rate, For example dur 
ing 1947 the refining industry’s new capital expendi 
tures totaled $316.4 million. This year the total. $765 


million—is nearly 24% times the 1947 amount 


Within six years, annual investments in the petro 
chemical industry have increased over 2! 2 times from 
$215 million in 1950 to $570 million in 1956 


Decrease in Refineries While yields have shown 
tremendous gains and capital expenditures have in 
creased in proportion the number of refineries has de 
creased 

the U. S 
operating in 1947 


Result Much 


ucts at smaller cost to the consumer 


loday there are 294 operating refineries in 


18.5 percent les than the bl that were 


vreater yield of higher quality prod 


People Are Demand 


demand is the refiner’s life blood 


demand and 


Peopl lt 


Although no prool of this statement is needed, here 
are just a lew examples of the challenge refiners have 
faced to keep up with the people during the past ten 


years: Total of motor vehicles has increased from 44.4 


million in 1946 to 61.5 million this year--farm tractor 


have jumped from 2 


8 million to 4.7 million home onl 


burne rs trom 2 8 million to & 2 million railroad du st | 


from 4400 to 24.600--natural gas consumers from 9.4 


million to 24 million 


People will demand even more from refiners in the 
years to cor in the United States and abroad. De 
mand rate for petroleum i raining about four time 
the world population rate otal world gain in con 
sumption is forecast to he 8B percent per year over a 
long ranive period Thi 


year in the United States 


compare vith h percent per 


lo keep ibrea t of sky rocketing world demand, the 


refining-processing industry abroad is growing at an 


even more accelerated rate than in the U.S. Refining 
expansion outside this country is being geared to the 
long range trend of 11 percent demand increase pet 
year—-almost double that of the U.S 

Capital expenditures for refining abroad are foreca 
to be $1.7 billion in 1957 20 percent more than in 
1956. Of that total, $1.2 billion will be spent on refin 


eTies compared with S| billion thi veal $455 billion 





THIS STACK CONTROL element had to be removed from a domestic 


heating unit because of faulty operation caused by deposits. The 


nonmetallic, ashiess properties of Du Pont FOA-2 can help you re 


duce similar failures, and consequent service calls, to a minimum 


Many stack control failures can be 
prevented with this ashless additive 


Du Pont Fuel Oil Additive No. 2 
(FOA-2) can protect your distribu- 


tors against many unprofitable serv- 


ice calls. Since it is a nonmetallic, 
ashless additive, it burns completely, 
without leaving any significant trace 
of deposit to interfere with the op- 
eration of stack controls. 

I his ashless feature also means that 
heating oils stabilized with Du Pont 
FOA-2 will not contribute to de- 
posits that cause shorting on the 
electrodes of the burner system. In 
this way, it helps to minimize igni- 


tion failures, too. 


Sales Offices 


CHICAG( 

CLEVELAN 

HOUSTON 2 

LOS ANGELE 

NEW YORK 7 127 
IN CANADA, Duy 
OTHER COUNTR 


For more data on advertised products 


To prevent clogging of nozzles, 
screens and filters—another common 
cause of service calls costly to distrib- 


FOA-2 


tion of insoluble residues. And this 


utors retards the forma- 
stabilizing action is effective over 
unusually long storage periods. 
FOA-2 also has an effective disper- 
sant action which reduces the parti- 
cle size of any residues that may 
form, And it helps to remove exist- 
ing sludge deposits from the fuel 


system. 


For best results, FOA-2 should be 
added to freshly prepared stocks at 
the refinery. It is economical to use 
because it is effective in low concen- 
trations. Any of our sales offices 
listed below will be glad to supply 


you with the full details. 


#L6. vu. 5. Pat OFF 


Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 


PHILADELPHIA 2—3 Penn 


PITTSBURGH « 
SAN FRANCISCO 4—R 
SEATTLE 3 Roorw 
TULSA 1—P. O. Be 

5 Eglinton Avenue f& 


6 Nem rs Bid 


use Readers’ Service Cards, last page 


98, Delaware 


Lo t 
Alia 
Ext k 2 
ME 
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mi petrochemical expansion compared with $350 


million 


Meet the Future Though { Ss 
plishments have been impressive to date, even more is 
n store for 1957. Refiners will spend $810 million for 


refining § accom- 


new plants and facilities, an increase of $45 million 
wer 1956 

The petrochemical industry will invest $700 million 
1956. And $65 million 


vill be spent on natural gasoline plant expansion, $15 


$130 million more than u 
nillion more than this year. These investments in the 
tuture will result in the following yield increase over 


956 


@Cat Crackin Yield from 4.01 
1956 to 4.35 million b/d in 1957, up 240,000 b 


million b/d 


@ ( okin 


Yield 
up 10.000 b/d 


from 450.000 b/d to 460.000 b 


) 


@ Cat Reforming Yield trom 1.23 million b/d to 


1.63 million b/d, up HOO.000 b/d 


® Hydrogen Treatment Yield~ trom 650.000 b/d to 


775.000 b d, up 125.000 b/d 


Petrochemical annual yield will tncrease 5 billion 
wounds to 40 billion 


' } 


There is but one conclusion to be drawn from this 


vord picture of refining-processing’s phenome nal 


rrowth No industry enjoys a vteate 1 potential expan 
sion pattern with a greater degree of stability over the 
ong range foreseeable future 

The reasons are simple { S. refiners believe in the 
peopl they serve and serve the people they believe in 
lhus, both profit 

Uhis in itself takes c: 

Van, of the facts and | DOI tud) 

taken from the 1957 P. Refiner Market 

Data Bo rhlet 


WHEN 


CONnVeETIES ith 


IHE 85th Congres: 


‘| 
January it will 


How Will Oil 
Fare in 1957? 


mark the beginning of four cru 
cial years for the oil indust: 
ig decisions are in the offing 


Vital issues on the agenda include efforts to cut the 


1/Yq percent depletion allowance a new natural vas 
bill-—bills to divorce retailing from refining moves to 
curb iumports efforts to ive rasoline dealet more 
Owe! to sue their suppliers 

These are just a few of the issu at will affec 
he oil industry. How Congress will te on them is 
urely spec ulative. However, there is one thing certain 


Whether the donkey or the in Wash 


ngton will have important bearing on the fate of oil's 


lephant reiens 
future. In turn, the political complexion will depend 
on the way voters cast their ballots for a President. 32 
Senators and 435 Congressmen who will be elected 
November 6 


tnem 


Every vote count make yours one ol 
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EVANS has 


Maintenance & 


FRANK 


been 


Evans Joins 
PR Staff 


duties on September 27 


named 
Design editor of PrerroLeunm 
REFINER, having assumed his 
Evans succeeds | \ Kap 
pele, who is joining his father in the Kappele Eng 
necring Company 

Evans received his B. S. degree 
in mechanical engineering trom 
the University of Texas in 1949 
l pon graduation he worked a 


engineer with Interna 


Derrick & 


Company in 


a junior 
tional Equipment 
Beaumont where 
he had also worked during the 
it college In 


W vatt ( 
( orpora 


summers whil 
1950 he 


Hedric k 


tion Houston 


joined the 
Engines rine 
where he has 
Evans , 
worked as an engineer for the 


an | I i 


( hool 


ix years. Evans’ training is bulwarked by 
received last year from nivht 

Evans served three years during World War IL wit! 
the | S. Air Force. He wa 


of Ist leutenant 


ree which he 
eparated vith the rant 


PeTROLEUM REFINER readers are assured that a 
dealing 
Dudley aid 


which we tarted 


continuing emphasis will be laid on subject 


Publisher R. L 


a studied poli \ 


with maintenance 
This in line with 
SOM cCa®rs hac k Q)ur third annual Mainte nance | ur 


now ‘in the mill’ will appear in January and in thi 


preparation Mi Kevan will ol course ha 1 hea 


role 


LHE 


. ; WINTER SEASON 
Gasoline Supplies... 


close it hand inclsthe 


Appear Critical ‘ > ©! incu 


Piel problen 


become excessive desp 


pli have been permitted to 


record motor tuel con Wnptlion Lhe oll-consumin 


eason is being entered with substantiall reater up 


gasoline in torage than ever betore ind the 


pli ol 


ime remaining to correct the imuation | ton hor 


refiners have 
That i 


infortunate that 


\ number of large innounced plan 


to curtail their runs to still lep in the right 


direction However if Witlar action 


did not come 


oone! 


The tuation i made more difficult because 


necd to manutac ire enough t uv tc itisl 


winte r’s ce mands ( onseque ntly, reine: miust idju I 


yields of the heating oil upw ird at the expense ol 


oline production, as well a ut back te 


throughput 
[he industry is nearing ‘winter months with appre 


mately 177 million barrels of gasoline on hand. That 


} 


is 25 million barrels, or 16 percent, more than was i 


I 


tanh i year ago, and gasoline con imption has heen 


onl ) percent more than last year’ 


lo avoid damaging winter accumulations refiner 


illy do a job of curtailing gasoline output 
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How to save up to 7¢ per barrel on lead 


Ethyl Research studies show you can increase the octane number 


by decreasing the sulfur... and use less lead! 


Getting the most from your lead 
is a complex business involving 
among other things, hydrocarbon 
blending and control of sulfur con- 
centration in the fuel to be leaded. 
The Ethyl Corporation is con- 
stantly studying the interrelation 
of all the variables which affect 
lead utilization. 

The antagonism of sulfur and 
tetraethyllead has long been 
known, but the refiner’s problems 
today are 1) how much sulfur can 
justifiably be removed on the basis 
of savings in tetraethyllead and 2) 
what process can best be used to 
remove this sulfur. The advent of 
large volumes of high-pressure hy- 
drogen at relatively low cost as a 
by-product of catalytic reforming 


102 





processes has altered the entire 
economic picture of sulfur removal. 

Actually the over-all justifica- 
tion of sulfur removal at one point 
or another in the refinery is com- 
posed of a number of complex fac- 
tors including: 


1. Decreased product odor 
2. Decreased refinery corrosion 


3. Lessened refinery operating 
problems 


4. improved color and lessened 
gum formation 


5. Improved tetraethyllead 
response 


6. Sale of recovered sulfur 


For more data on advertised products, use Readers’ Service Cards, last page 


PETROLEUM 


7. Avoidance of catalyst 
poisoning 


8. Improvement in lube-oil life 
in the engine 


Of these various factors, perhaps 
the easiest to assign dollars-and- 
cents justification to (and cer- 
tainly the one with most wide- 
spread application) is a saving in 
tetraethyllead. 

Figure 1 shows the effect of the 
type of sulfur compound on Re- 
search octane number loss. This 
plot is based on U.S. pool gasoline 
which has a 79.2 Research octane 
number clear and a 92.0 Research 
octane number with 3 cc. of lead, 
and which contains 0.075 per cent 
total sulfur which may take the 


REFINER—I ol. 35, A 10) 





form of the various compounds 
shown below. 
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Fig. 1. Effect of type of sulfur 
compound on RON loss 





Actually, a reasonable assump- 
tion would be that gasoline con- 
tains half monosulfide sulfur and 
half thiophenic sulfur. Complete 
removal of this sulfur, although 
economically attractive, is a prac- 
tical impossibility. With the ad- 
vent of hydrogen treating, how- 
ever, there is no reason why 50‘; 
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Fig. 2. TEL savings (ml. per gal. 
with sulfur removal 


sulfur removal cannot become a 
reality. Figure 2 illustrates the 
TEL savings which are possible 
with 100°7, 75°% and 50°, sulfur 
removal from U.S. pool gasoline 
of 91 RON with 2.38 ml. of TEL. 

The average refiner, while he 
may be interested in the above 
data, still wants to know,‘‘What’s 
in it for me?’ and Figure 3 an- 
swers this question. Here the pos- 


sible savings in cents per barrel of 


gasoline are shown as a function 
of the weight per cent sulfur in the 
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Fig. 3. ¢ per bbl. savings possible 


gasoline pool. This relationship is 
independent of the lead suscepti- 
bility of the particular stock and 
of the Research octane number 


‘level. Here, again, we are assum- 


ing half monosulfide sulfur and 
half thiophenic sulfur, and the 
economics of 50 and 75 per cent 
sulfur removal are shown for TEL 
levels of 1.5 and 3.0 ml/gallon. 

For example, it can readily be 
seen that a pool gasoline requiring 
3 ml/gal of TEL and containing 
0.10°;, sulfur could meet the same 
octane specifications with a sav- 
ing in TEL cost of 7 cents per 
barrel if 75°; of the sulfur were 
removed. 

It is not unreasonable to assume 
that pool octane number could be 
raised one unit by desulfurization. 
Current octane-improvement 
costs, as shown by recent Ethyl 
studies, range as high as 16 cents 
per Research octane number per 
barrel. Therefore, 16 cents per 
barrel could be considered a justi- 
fiable expenditure for desulfuriza- 
tion on the basis of Research oc- 
tane quality alone. Your justifica- 
tion will depend on the conditions 
specific to your refinery. 

The optimum operation of your 
refinery to permit you to make 
the most of your lead could be the 
subject of a profitable discussion 
with your Ethyl refinery technolo- 
gist. Your Ethyl Representative 
will be glad to arrange an appoint- 
ment for you. 





What 
Ethyl Research 


offers you 


At today’s high octane level, the 
advantages of getting more effi 
ciency from your lead have taken 
on more and more importance, ‘To 
effort 
which the industry is devoting to 
this problem, Ethyl Research is 
continuously studying how the hy 


complement the intensive 


drocarbon blending and sulfur re 
moval factors can lower lead re 
quirements. 

We are constantly testing and 
probing all the variables which af 
fect lead utilization in today’s high 
compression engines. The problem 
of sulfur removal and the sudden 
entrance of high-pressure hydrogen, 
as a by-product of catalytic reform 
ing, into the economic picture is 
being watched very carefully at 
Ethyl Research. Write to Ethyl 
Corporation, Box 14, for a copy 
of “Sulfur in 


nomic Appraisal” 


Gasoline—an Eco 
another in the 
continuing series of reports from 
the Ethyl Corporation on fuel blend 
ing and other studies of vital inter 
est to refiners today. 

For further information, just call 
your Ethyl Representative. He’ll 
be happy to arrange an appoint 
ment for you with one of our Tech 
nical Representatives. 


ETHYL CORPORATION 
New York 17, N.Y. 


Research Laboratories: 
1600 W. Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 
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Installation of the 18,000 barrels a day Houdriflow cat cracker shown above was a major step in 
Texas City Refining’s modernizing scheme 


Postwar Construction .. . 


Howa Small Refinery Grew 


Within five years, Texas City Refining, Inc., 
has accomplished the following: 


® Increased its dollar value over 116 percent. 

® Tripled its investment in equipment. 

® Vastly improved its product quality. 

® Made a significant increase in manufactur- 
ing capacity. 


| DIDN'T think this refines years of continuous service 
last six months when | first only has ‘Texas City Refining 
rted to work.” This candid state t more than six months, the 
vas made recently by an. en ip é clacular five 
lexas City Refining, In } th pattern has firmly 


ved his service award pin to npla d it int indust) 


y 


for many years lo come 
Since 1951, Texas City Refining 
has 
® Increased its dollar volume over 
116 percent 
® Tripled its investment in refining 
facilities 
@ Vastly improved its product 
quality 
@® Made a significant increase in 


manulacturing capacity 


Off Stream for Over a Year 
The refinery was first put into opera 
tion as a defense production plant 
during World War II and was pur 
chased from the government only to 
close less than two years later Inade 
quate manufacturing facilities made 
it impossible to place the refinery in 
a competitive position 

In 1950 the company was re organ 
ized with the determination of the 
new owners that the plant would he 
modernized into a successful and 
profitable refinery. Technical know 
how provided by the late George 
labor and other well known refining 
figures resulted in the adaption of 
new refining processes and plans for 
continual modernization of the old 
facilities 

The New Era —1/ |i plant was re 
opened early in 1951 under the new 
name of ‘Texas City Refining, Inc 
Since it was re opened the refinery 
has maintained higher levels of efh 
ciency and the ability to adjust prod 
uct yields more rapidly to maximize 
sale s realizations 

The rehabilitation for continuous 
operation of all the units which had 
been idle for so many months was the 
first move. Every project pointed to 
ward — the future from the evood 
housekeeping and safety programs 
that were launched to the preventa 
tive maintenance program that was 
established. In June 1952, construc 
tion was started to replace the old 
outmoded Houdry catalytic cracking 
unit with a modern Houdrifiow cat 
cracker designed for 19,000. barrel 
pel! day throughput 

Then, in August 1953. the old Hou 

hxed-bed unit was shut down, and 

necessary tie-in was made to the 
new unit which went on stream three 
weeks later It was lined out and 
operating satistactorily within one 
week of the on stream date, For the 
past year the on stream time of this 
unit averaged 9).| percent 5.1 per- 
cent above industry average 


In addition, a 4000 bpd vis-breaker 
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and vacuum tower was added to tur 
ther decrease the amount of bottoms 
by vis-breaking and vacuum distilla- 
tion. A second vacuum tower wa 
added to remove the gas oil from the 
tar before vis-breaking to permit the 
charging of more reduced crude and 
still maintain the same vis-breaker 
charge 

As the high octane market level 
became apparent, plans for the future 
again came into play and construction 
was soon under way to proy icle egret 
gation of the vis-broken gasoline from 
the cat cracked vasoline Additional 
facilities were added to the gas plant 
of the Houdriflow and alkylation units 
for the preparation and charge of 
propylen propane to the alkylation 
init which increased the unit capa ity 
0 2500 barrels light alkylate per day 
production 

With these added facilities it was 
necessary to increase the capacity ol 
the steam generators and to add ad 
ditional treating and storage facilities 
Electronic devices have been utilized 
to further instrumentation and qual 
ity control 

Another addition, which was made 
with the good of the community in 
mind was a sour-wale!l stripper to 
neutralize waste water before its re 
lease from the refinery into Galveston 
Bay not only eliminating the Poss 
bility of killing fish and game, but also 
eliminating objectionable contamina 
tion in the all 

Construction will be completed in 
midyear, 1957, ona 7000 bpd catalyti 
reforming unit desiened to produce 
95 clear octane reformate to meet the 
demand of future market This and 
other additions of the past are keep 


one of the most up 


A New Subsidiary from 
pin tandpoint, ‘Texas City 
I] well loca 
recent IncOorporauio! 
VIIOLLY mwrned sub dial lermi 
lanker Industries, In now 
ides the refinery with the agency ane 
controllership of two | tanker 
hese tankers normally operate be 
tween lexas ( ity and the East ¢ Oast 


eing located in a community with 
oil refinenes and chemuca 

has also been invaluable in the 
interchange of products to help meet 
shifting boat schedules and current 
market conditions, These industria! 


neighbors also provide aluable maz 


_ ee 


ao 


a ~] 


awe 


The three contactors in this alkylation unit may be operated in parallel or in series. The heat gen 
erated by the reaction between the hydrocarbons and hydrofluoric acid is carried off by cooling 
water 


kets for pipe line delivery 


produc { 


Human Relations Is Stressed 
Human relations,a factor that 1s ofter 
obs lit \ l ice 

iportan 
Refinin 


toda 


confide 
company tl 
i rel 


Could 
though, betore 
hape and if 


factor ot human re 


ippecalr Mort empl 


elop i} enet intere 
They realized that ; i Community Relations 


ucceeded thes would ! j t} t Kefinir ey ore 


eee I 707 ' Continued on Page 248 















































specify process plants. 


To Get More Plant for Less Money 


There’s one short-cut we can all use to get 
equipment and process plants that we want 
—learn to specify the right way. That’s why 
we've assembled this special report on how to 
specify plants and specific equipment. Here you'll find 
out how to specify high pressure vessels, heat exchangers, 
centrifugal compressors, and columns. You can expect 
more specification techniques in future issues of Petro- 
leum Refiner. But first start below with the right way to 





... give the contractor a clear scope of the work involved, prepare accurate 


specifications and select qualified project engineers. 


Thomas C. Ponder 
Petroleum Retiner Staff 


ONE SURE WAY of 


most plant for the least money is to 


getting the 


clearly define the scope of the project 
for all concerned. All 
are different——so 
that 


refinery unit 


different in fact 
elaborate descriptions are usu 
ally necessary to clearly outline then 


scope, Specifications for, and descrip 


tions of, the items involved in any 
project offer the best route to its suc 
cessful completion, An important step 


selection of the prime contractor 

The probl m of choosing a contrac 
tor to build a petrochemical plant o1 
refinery unit is usuall 


Unless close 


1S paid to insuring that all contrac 


processing 


very difficult attention 


tors are bidding on a fai and 


equ il 


basis, the olution ma be 


titnost 


Hip sible 


Scope — The first and foremost step 
in making sure that each contractor 
will be bidding on the same basis is 


define the 
project. If the 


to clearly 


cope of the 
proposed project is a 
conventional refining process, then 
this becomes a simple matter of stat 
Inge the throughput required and the 
stock 


characteristics of the charge 


and end product, Improvements o1 
innovations that the owner desires in 


corporated into the process should be 


stated in as much detail as possible 


With a 


process that has been de 
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owner, a 
of detailed 


be required 


veloped by — the vreater 


amount information will 
Flow diagrams, material 
balances, and inspection and physi 


Any 


additives needed to meet 


cal data should be furnished 
treating o1 
end product specifications should be 


described. ‘The 


disposition of intermediate fractions 


source of charge and 


and finished products should — be 


note 


Lhe cope of a refinery or petro 


chemical project can be broken down 
into three categories 


major process 


OSBL 


and facilitie 


unit. outside battery limits 


ind operating supplie ; 


Scope of Process Unit  Conven 
tional processes are established and 
their de cription and = definition 1s 
usually understood when they are 


called by 
uinu ual or 


of detail 


nanny It the process Is 


pecial a greater amount 


will he 


is regarded by the 


require d. Sometime 


the proces ownel 


as secret. In this case. the contractor 


should not be given unnecessary in 


formation. No contractor wants to be 


he ld responsible for safeguarding the 


secrets of his client. However, the 


contractor cannot develop his most 


effective design and hence, most eco- 


nomical bid unless he has access to 


enough essential process information 
When the 


owner withholds data, he 
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must assume many of the design re 
sponsibilities that would normally be 
a part of the contractor’s job 
included in the 
Desired 


walter 


Utilities are 
of the 
steam, all 
lets and the 


will 


scopt 
project locations of 
and electrical out 
conditions at which they 
must be 


enter the process unit 


detailed for their most economical 


application. Usually included as 
of the 


tems 


part 


utilities are the disposal 


sanitary, oily-water acid and 


chemical sewer, surface drainage and 


blowdown systems. The contractor 


ometime blamed for a poor eng! 


necring job even though the limita 


tions of the utilities systems were not 


disclosed by the ownet 


When safety and fire protection 
equipment is desired inside battery 
limits, the owner should so speci 
In general equipment similar to that 
used in other parts of the plant 


pre le rred 
Scope of OSBL 


Rundown and storage 


Requirements 
{ hangt 


road 


tanks 


houses, railroad sidings, acces: 


Ways docks warehouses shops and 


administration buildings are facilities 
usually located outside battery limits 
These items must be defined as com 
plete ly as possible so that there is no 
chance of unequal bidding. One con- 
tractor may include as part of his bid 
roads, while another. 


vravel more 
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familiar with the owner’s policy may 
on the 
roads, If 


accepted in this case 


re inforced con- 
bid is 


advantage 


quote basis ol 


crete the cheaper 
any 
is lost when the change in scope re 
the 


quires an “extra” payment to 


contractor 


Scope of Operating Supplies and 


Facilities——Special tools, maintenance 


cranes and trolley beams. catalyst 


chemicals and utility hoses are items 


included as operating supplies and 
facilities 

Catalyst and chemicals are best put 
chased and supplied by the 


Catalyst is 


OwnrTIec! 
well in 
Per 


formance and yield guarantees of the 


usually ordered 


advance ol project completion 


catalyst must be agreed upon by the 


owner and the catalyst manufacturer 


Chemicals are usually ordered toward 


the end of the project and provision 


must be made for storage and stocl 


neg oy the Owner! 


Maintenance cram ind trolley 
that will 


process 


heams form a permanent 


part of the unit can best be 


purcha ed and installed by the con 
They should b 
because they are an 
Special 


tractor included in 


the scope integral 


part ol the design tools 


contractor 


should be supplied by the 


because he furnishes the special pro 


ess equipment on which they are used 
hose loading 


hoses lire 


safety 


Utility 


hoses and equipment can br 


vell by 
the contractor Unless 
the hould he 


This will require the least 


handled just as the owner a 
defined in the 
cope purch ed b 
owne!l 
ind the ownel 


either party 


ure of duplic¢ iting equipment 
in talled in his plant 
One of the 


Mayol 


Specifications 


contributor getting more 


plant ! I wh the manner 
clabor it¢ 
pecifications on pra 

ol proce 
Not infrequently 
work to the 
ther ow 


equipment 
these detailed pec 
ification owner’ 
intage ne! have i el 
Bot 


can profit from the 


limited number « 


types of 


I specification 
ownel 
contractor’ ition 
ol a 

It is to the 


to allow the 


( x perience in app 
Herent specification 

small owner’s advantage 
contractor to quote on 


minimum “code” specifications Be 


and distribution 


sued by 


cause of the extent 


ol specification 1s laree 


199¢ 


ers, necessary revisions due to code 


materials or new meth 


who has access to specications from 


( hang Ss. new 


ods are often delayed contractor, 


many companies, keeps up with new 


Thus he 1s abl to call 


attention to better and che aper ways 


deve lopme nts 


ol doing a job 


Specifications for plants 


process 
can be grouped in six main categories 
1. Pre 
drums, ete 
, Ex hange rs 
cool nv towers, ct 
3. lanks 
4. Pump 
S. Piping 
6. Stru 
For pre 


ssure vessels--columns 


tubs and hell 


cone root open top et 


COMpre ors ACI 


tural stee] 


ure Ve ! the owne! ha 
that the 
applic able } ol 


uitable 


to state in the 
will be 


3000 psi, a 


Tri re] 
ASME Code 


above 


cope 


pre SSUFCS 


agreement must be worked out be 


tween owner. contractor and manu® 
facture! 

Exe han rers and coolin 
ted accord 


The TEMA 


may be tated 


also manutactured and te 


ing to excellent coc 


code lor exchanger 


in the Cooling towers may he 


cope 


pecified in the cope to be con 


wcora with 


Institute 


tructed in ince 
mon ol the ( 
lank iif 


with API Code 


compre Ors 


pro. l 


wline Lower 


constructed in accord 


1 2¢ 


ance 


Pump and mixe! 


an be pecified according to the 


owners past expenenct H preter 


ence 1 usually re pected in regard to 


these items but some latitude should 


ol endaor 


his ¢ 


choice 


perience ind buying pr 
run i much a 
more ol the cost af the 


Here iwain the o 


ifies te 


Piping CO mat 


re percent 


proce unit vyne! 


can ive mone’ if hie pec 


| 
code 


require 


abil 


rhinhimniuin p p ny 


and utilizes the contractor 


electing na 

Structur il tee] pr 
ae gn are thoroughl 
ATS( American In 
Con but 


tute 
tructo 
number of 
ard Some f these 
known corrosive atmosphet 


{ 
if¢ 


mect 


A vood cont 


save the wr i lot of 


are added to 
ment tor 
structur: 


vine 


The 


proy ct 1s 


Project Engineers—Once a 


under way. the contractor 


who 


select a 


will project engince! 
will be responsible for successful com 
pletion of the job. Usually the owne1 
ilso assign 


the job Lhe 


ak pe nd to a great extent upon the ( 


will a project engineer to 


succt ol the project 


two men 
Lhe 


respon 


full 
his 


not al 


contractor ul uall place 


authority with 
uch 
owner's 


been delayed 


owners 


bility and 


project engineer, but 

with the 
Jobs have 
be« 


nec 


ways the ist pro] 


ect en 
unnect Lust the 
had to refer to his 


hi rhe I 


yn seemingly 


proye ct 
home 258 or management 


for decisions « mall items 
( ooperation ind understanding are 
the 


togethet 


betw two 
Working 
a difficult project pro 
Man 
ettled and agreed 


Both are 


ince te the ow 


most important een 


project ehyvineci 
they can make 


ceed mooth] things can be 
the c two 
for 
pecihca 


he 


ted in sav 


upon by 


engineers re ponsible 


contorm ner 


tions and to the contract con 


tractor engineer is inter 


ing the owner mo but he 1 also 
responsible for m g hi 


1 profit. He « 
watch the 


company 


mnot tand b and 


ownel ittemipt change in 
vithout pa 


Extra can be 


change In 


cope Ine inh m i 
ment 


alter 


defined a pa 


for occurring 


cope 


the contract ha been negotiated 


Dhes 


Tinie 


chanet ie frequently very 


ind may be added at the con 


tractol expense under the guise 


' 


hettering cu 


ome 


contractor 


1] prob ib] 


the o 


been ¢ 


ney | 


tted 


lrom 
Oliinil 
hye 
nothing 


hould h i 


imple 
percent of 


be avoided 





For vessels operating in the 10,000 to 15,000 


psi range there are no codes for reference. Cooperation 


between the operating company and manufacturer is of 
prime importance when specifying. 


E. E. Ludwig 
The D WwW Chemi al Comtr 


“ par 
Freer rt Te Y 
! > b) 


THE ADVENT of high 
into the commercial manufactu 
chemicals has been rather swift and 
without much preliminary prepara 
tion This has placed the chemical 
manutacturer in the role of specilying 
equipment lor operations that have 
become decidedly special, ‘The manu 
facturer of equipment on the other 
hand has had varying experiences 1n 
high pressures and must receive in 
quiries from and present technical in 
formation to a wide variety of indus 
tries, the chemical and petrochemical 
industry being only one group 

There are at least four different 
commercial methods for manufactur 
ing high pressure vessels in the U.S 
FIGURE 1—Forged vessel parts for welding mie tact canphannes the eee for & 
clear understanding of the operating 
company and manufacturer relation 
ship. Vessels operating at pressures 
above 3000 pounds per square inch 
cannot be purchased with the same 
specifications or even from many ol 
the same manufacturers as a vessel in 


the 500-600 psi class 


High Pressure Defined——Before we 
can enter into the evaluation of the 
problems involved in engineering 
and manufacturing of a high pressure 
Vesse l. it would be we ll to « stablish a 
common ground of understanding 
concerning some of the limitations in 
volved in this paper. For this discus- 
sion we would like to limit our pre 
sentation to unfired pressure vessels 
with an operating pressure range ol 
LOOO psi to 15,000 psi We would 
further like to limit our thinking t 


carbon steel pressure ve sel, and thus 


FIGURE 2—-Welding parts of Figure 1 to assemble vessel eliminate discussion of the high alloy 
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stainless steels and special 


ITi¢ tals 


Usual Types of Vessel Manufac- 


recent years most vessels 
high 


been made by one of the 


ture In 


built for pressure service have 
following 
procedures 


1. Forgir 
shaped by 


forged vessel is one 


working of the metal 


ibove the ritical temperature by ap 


plications of pressure, as with a press 


or hammer. This vesse] would be solid 


forged and then bored to diametet 


or hollow forged and machine fin 


ished. Each 


movable 


vessel would have a re 


COVCTI 


at top and/or bottom 
or an elliptical on similar bottom head 
with the Seam 


piece would he 


integral shell cylinder 


les on construction 


used as much as possible For vessels 


of approximately 30 inches diametet 


and larger, some manufacturers. re 


quire one or more girth and perhaps 
nitudinal 
emble the finished vessel See 
1 and 2 


2.Welded Rolled Plate—-This vessel 


is prepared by starting with steel plate 


one lon weld in order to as 


I IgPure 


and rolling or forming it to the desired 
shape then joining the edges by weld 
ing. Where shop facilities and dimen 
sions of the vessels will allow 
have 
ventional approach to manufacturing 


[his 


welded 


SOC 


been made with the 


vesse] con 


that is used for lower 


ol vessel 


pressure 


type would have 
longitudinal shell seams, a well a i 
welded-on bottom head or end closure 


Anothe) 


Ficure 3 


method of manufacture 


includes joining half-se¢ 


tions of formed plate by welding 

. iminated Plat, or Vu tilayer 
Construction As defined by G. E 
Fratcher a multilayer essel 1 
cylindrical 


vessel whose 


made 


portion 
contacting 
hell is the 


band of a layer ve 


up ot two or more 


bands or layers. The inner 


INNernost 


IS mace pin the same manner as an 


solid wall vessel and, the longitudinal 


radiographe d ind the 


eam 1s 
stre relieved Each aye! 
sively wrapped around the 


by Tree hank al mecan 


tudinal seam butt 
Phi construction 


ble Lo 


contain a 


arious sizes ol 


he 1] mad 


layers of 3 to '/ inch plate iwure 
ind This shell assembl 
forged heads of any hap 
to it \ 
than the 


t. Bande d 


then 
velded 
liner of different material 


hell 
V essel 


can be « is | included 


I his 


construction 


195 


FIGURE 3—Formed plate vessel cylinder section. X-ray machine checks seam weld 


oided 


xcept radial mn ordaeys >} | \ 4 ] al 


comprises one cylindrical shell of suffi ill unnece 


to take all « 


He mispherical 


cient thickness 
head ol 
welded 


shells on 


Stresse TPLiTLitiu 
total thickness are 


shell Additional] 


are rolled and welded over the 


prope I 
the initial 
band 


initial 


Viewpoints to Consider Phe que 
( Wh it ile the 


iluating the manu 


, mwpoimnts 
hell to take the 


balance ol 
Figure 6 Any de 


thickne can be 


nel The 


radial stre 
f 1 
built 
to theu 

uccesstull 


Lhe vie 


mutuall un 


added band ilt 
he 
inegca lor 
ia 
! 
1 t 


Wiportant empha 1 that 


these 
hop 


1 broad 


the manutacture) i any ol 


tablish 


that are 


purpose ol 


type ol \ el miust ¢ 
tablish the 


and technical faciliti olten 


much larger and more elaborate than 


for any “ordinary” or low pressure 
Ve el Several thin contribute to 
t} includin 

» Cast This con 


omitted 


intentionally 
opment ol vood tect 
pre sure ( e] l 


Acceptances 


biti 
manulacturer 
pressure | ations ol 
has been rather limited 
. The vesse| are u 


quite hea 


and 
and require pecial han 
diing facilit 

® ‘The dolla: 
unfinished vessel become rreatey 


thi cla ol ¢ 


alue nve 


quipment ind 
the manulacturer iust 


, 
quality controls to 


tinent | errol 


of the inve 


metal or fabrication qualit 


control usually include 


inspection ol each manulae 


eration and COM pe nent part 
j 


if vr ol uch 
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FIGURE 4—Cylinder section 


factors must be stablishing 


the 


a part Ith ¢ 
final cle ure and tempet 


Also, they 


ome additional important considera 


ign pre 


ature condition require 


tions, such as specifications for qual 


ity material and workmanship 


The 


lish what it consider 


operating company must ¢ tab 
good and nece 

Phis naturally 
whether the 


stablish all 


condition 


“ev for proper quality 
the 


COTMP Ars | 


poses question “ to 
qualified to ¢ 
or most of these 


unmung that they 7 


to quality \ 
metallurgical and boiler shop experi 
to the tech 
the prin 


tablished 


nnn ince itd 


enee to turnish assistance 


nical phase of enginecring 
cipal requirements can be « 
L hese 
niportant to leave a 
ible to 
equipment 


he 


and 


hould be 
much latitude 


as po the manufacturer of the 


ha 


pre 


manulacturer experience 


technique in ure vessel 
con ice ! 


Phi 
the 


manufacture which are of 


abl 


experienc 


value to the customer 
hould be 

establish 
ability. As a 
built vessels of thi 
the 


of metal 


revie wed by 
customer. to confidence u 


the manufacturer’ result 
ene il 


manulactur 


of having 


type betore manutacturet 
certain classes 
quality contro] t« 
established. It is to 


the 


Inv procedure 


rt asonably we I 


the advantage ol customer com 


of multilayer construction 


pan to ork out a set of pecifica 


tions that will allow for utilization of 
how, ¢ 
indard procedure 
ible 


t upon departure where 
| | 


i much of th KnO xper| 


tandard 


ence 


ole a po and only 


certain 
basi 


the custome requirement 


met, In fact. we 


t he 


innot otherwise be 


feel that manulacturer 


FIGURE 5—Multilayer vessels showing girth 
seam 


this matter of 


has 


know-how 


a responsibility in 


and the customer must be 


able to leave many recommendations 


the manufacture: 
the 
manulacturers in 
had 


8-inch 


in the hands of 


ntil rather recently perl 


this 


been lim 


most 
high 


small 4 to 


ence ol 
held of 


ited to 


pressure 
diamete! 
vessels for experimental or research 
methanol 


I he 


most ol 


work ammonia plant 


plants, and army and navy guns 


bore or inside diameter of 


this equipment was mall. when com 


20-inch, 30-inch, and 48 


the last 


pared to 
diameter vessels of few 
For the 
of petrochemical and chemical plants 
the 

tirely 
the 


inch 


years most ol earlier vessel 


peciications were left almost en 
the manufacture: 


too} 


up to and 


ownel what wa ecom 


mended to him. The military did 


considerable research and usually had 
pretty definite that were 
rigidly followed by 
From. thi 
feel 


have 


the rea 


pecification 


the manufacture) 


experience we are led to 


that the manufacturer did not 


the opportunity to understand 


lor most ol 


the 


compan 


ons the require 


chemical and 


His 


aware ol 


ments ol petro 


chemical engineers 
needed to become 
the conditions of 
Wi 
they are 
thi 
this 


the 


ome ol operation 


of the customer do not mean to 


infer that not making an 


effort to do just but rather to 


point out that gap in under 


tandin between two must he 


malles 
ha al 


metal 


made smaller and 


Ihe 


bility to 


manulacturer 
his 
Hy 


prove his 


rf spon 
own vorking in 
and 


] 
elected i 


must maintain mm 
po ition in his 
of manufacturing b 


reliability 


lWniprovement ol 


interest the projec 


technical — re quality 


technical staff. et manula 


the 


competite 


pected b hi 


turer is re 
he is al 
Many manul 


oO re pected by h custome! 


at rin COMpPanies 


arted and are idvancin to 
contribu mon to the tect 


inding of the irt and 
itilization of 
mical and 


pre ures 


petrochemical compant recognize 


this contribution 


Steps to Understanding 
that high 


successfully 


many press int \ 


being built and operated 


testifies that customers and manufac 
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turers can reach mutual understand- 
ing. Some of the steps taken to bring 
this about include: 


Discussion—A clear understanding 


of the proposed vessel and its applica- 


tion is discussed in personal confer- 
the 


qualified technical personnel and those 


ences between manufacturer’s 


of the buyer. Usually one meeting is 


not sufficient to define and settle all 
of the details required for fabrication 


After the 


tives have 


manufacturer’s 
chec ked 
program, schedule, engineering de- 
tails, and shop facilities for complet- 


representa- 


their fabrication 


ing this vessel, it will be advisable to 
again discuss the job in final review. 
Once the fabrication has started on a 
project of this type, hurried changes 
are often costly and not always well 
thought through, with the possibility 
of rather disastrous results 

Establish 
ing a clearly defined design basis in- 
the 


Establishing design basis 


formulas 
Here the 


used as 


cludes selection of 


stresses, and materials 


ASME Code can be 


since the code does not include items 


a guide 


ove! 
Based 


stresses 


;O00 psi working pressure 


upon expel scHnce. allowable 


may be selected arbitrarily 


Consideration must be given to 
metal creep, fatigue and erosion, and 
hydrogen at 


These 


not 


to corrosion including 


tack 


considerations 


and chemical corrosion 

defined 
but also 
blind flanges 


mating flanges, pac king gland 


Each of these is 


must be 
only for the 
for bolts 


shell and liner 
nuts, gaskets 
cou 
plings et an impor 


link in the completed vessel 


tant 
Establishing metal quality specifica- 
tions-—The quality standards set forth 


ASTM hast 


understanding of metal re 


by the serve aS a rete! 


ence tor 


quire ments By pt nding upon how the 


process chemical, oil or gas affects the 


metal there are several choice ol 


carbon tee] specifications to choose 


from. These 


quire 


specifications usually re 


elaboration if some 


pt ial 


requirements are to be incorporated 
Selection of the proper metal must in 
clude the concern for the operating 


conditions of the proces and the 
workability of the metal 


The 


it is 


grain size of the metal, whethe: 
tells a 


fine 


course OI fine, 
story The 


ally considered resistant to shock and 


very sig 


nificant grain is usu 


low te mperature and of better quality 


er, 1Y56—PETROLEUM REFINER 
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FIGURE 6—Cross section of typical banded vessel 


than coarse grain for many applica- 
tions. To obtain most fine grain struc 
tures, it 1 to kill the steel, 


necessary 


usually with aluminum 


Most 


will 


ASTM 


direction for a 


spe ifications of the 


require only one 


test specimen This will usually be 


presented as the longitudinal speci 


men. The transverse pecimen give 


prop 


perpendicular to the longitudi 


very definite indication of the 
erties 
nal specimen In the case of 
vessel thi 
ral vt 
of the 


lormation 1 particula | 


plate 
property may control the 
They are ilso an indication 
Such in 


hen 


( aluated in term of the actual 


metal 


useful 


working of the 


Lresse anticipated in the wiou 


part ol the Ve el Depend ng upon 
design condition 


pecimen J not al 


Heat 


chart o1 


treatment—Heat treatment 


certified statements as to 


the time-temperature relationship for 
| } 


stre relieving, normalizing, annealing 


operation ‘ of dethnite 


! 
tablishing ; understand 
aesired tat or condition 


the metal 
Whi all thi 


qualit pecihca 


concern for metal 


eral justifiable reason 


based on iff am unde 


what a company is getting for its 


mone In the first place with a wood 


set ol qualit records that are cert) 


fied 


} now 


correct the customer should 


the vessel, In 
ks, there 


cracks 


what he ha 


the event of failure « 


f bhuate in term 


ol the 


nature of the taslure ind it 


cause 


seconal lor ¢ 


pan 


ment the orig nal recor can be ul ed 


a i guide as to the de rable quality 


to wp nt out 


ina propertie that need 


improvement in qualit or control 
Establishing understanding of fab- 

rication.—It ji 

ind 
rhts on the 


but there 


in considering the 


well for the pe troleum 
chemical cor pane to the 
100 percent perfect 


must be maces mai 
manulacturing pre 
cedure involved in attaining thi 


cif il tic condition 


Welding and I} 


In order 
penetration ana 
/ | 


is considered Onn 


to secure some 


X-ray, magneti partich 
Shop facilitis ol 
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type ol 
uch i 


the like 
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will vary in this re- 


manufacturers y 
gard, 

If the 
forging 


standing of 


metal is worked as in the 


operation, then an under- 


what constitutes good 


quality in this operation and how it 
is obtained is necessary. It is 
tant for the 


what 


impor 
manufacturer to know 
kind of a vessel he is making 
manner the 
From this he 


mud h 


and in what pressures 


will act on the system 


can determine how reduction 
and upset he should incorporate into 
his forging procedure. A comparison 
of longitudinal and transverse test 
specimens on the finished product o1 
at some stage after the forging oper 
ation will usually give a good indica 
tion regarding the relative amounts 
of working that have taken place on 
the metal 

Phy ical Facilities For the 
vessels it is not 


all of the 


fabricating facilities are not 


larger 


unusual to find that 


desired metal treating and 
available 
in one shop. As long as the balance 
of the needed facilities can be reason 


obtained, it is not out of ordet 


that a good vessel can be 
manufactured in a central shop. On 
the other hand, if extra handling and 
shipment to other cities are involved 
in order to perform the necessary op- 
erations, then the problems of good 


coordination and integration of the 
work should be resolved 
Although high 


sels are heavy and large 


deli ate, 


these pressure ves 


they are also 
and require precise assembly, 
machining, etc, Proper heat treatment 


facilities and adequate machinery 
handling capacity are two of the most 
features to watch for 


Labor Faciliti Good 


complete detailed drawings, as 


Hnportant 
accurate and 
well 
as fine mechanical shop facilities, do 
that the vessel 


The 


manufacture 


not necessarily insure 


will be satisfactory technical 


ability of the must be 
high in order to insure an understand 


features that make 


Also 


in the shop must be of 


ing of all of the 


up a good vessel the labor forces 


a mind and 
will to work with 


turn out pride 


otherwise, the job cannot succeed 
‘These craftsmen must be aware of the 
importance of the job and the critical 
points that make or break the com- 
pleted vessel, ‘They must have proven 


experience, and their welding rec 


ords, samples of machining, finishing, 


etc., must be available for reasonable 


112 


l 


inspection by the customer 


fit-up The 


the esse] is not enough It 


shell of 


must be 


Importance of 


capable of being made pressure tight 


and of holding this pressure for ex- 


tended periods of time. This point is 


rather closely associated with shop 


and labor facilities, since it requires 


good facilities and good craftsmen to 


produce fine gasket finishes, special 
vasket exact drilling 


eating vrooves 


for pecial connections. and true 


alignment of all parts. The fit-up will 
usually determine whether or not the 
vessel holds the necessary pressures 


Pre Ulé 


finished vessel is the 


test-—Pressure testing of the 
culmination of 
all engineering design effort and man- 


ufacturing facilities and skills in the 
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assembling of the ve |. For the usual 


carbon steel materials with point 


approximately one-half ulti- 


mate tensile strength, pres 


sures will vary from | times 


the design working pressure of the 


Lhe Variation dep nd upon 


the individual company § policy in 


this regard 

Dimensional 
standard dimensional tolerances of the 
Some 


tolerance Usually the 
manufacturers are acceptabli 


exceptions are particularly noted in 


the places requiring extra fine ma- 
chining 

It is often necessary to establish an 
internal vessel dimensional go and no 
go condition, This is particularly true 
for vessels that are to contain internal 
such as methanol 


Some 


parts ammonia or 


reactors vessels will receive a 


final machining on the inside to pre- 
inside surface; others 


sent a finishe d 


will not; and still others may be ac- 


ceptable if slightly out of round 


Accuracy in location and dimensions 
of nozzles is also important in order 
to establish accurate pipe fit-up to the 


All of these 


anti ipated and set forth in the agree- 


vessel conditions must be 
ment between the user and the manu 
facture: 

In summary, it would be well to 
emphasize that manufacturers, chemi- 
cal processing code 


COMMpahles Ccom- 


and universities are all study- 


high 


an effort to reduce the 


miuttees, 


ing and examining pressures in 
human “factor 
of ignorance.” As knowledge is added 
to the subjects of metal quality, stress 
bolting, etc., the 


analysis, vasketing 


factors of safety, presently incorpo- 
rated into most high pressure designs, 
should he 
This is. the 


the future 


reduced to a minimum 
challet re {or 


These efforts to utilize the 


continuing 


right material for a specific project 


| 
together with the right techniques for 
manufacturing and chem 


1] | t ] | 
Way Well ica to adcddl- 


equipment 
« al proce sing 


tional and better solutions of today’s 


perplexing and difficult high pre 


proble Ih 


Material for this taken 
from a paper presented by Mr. Lud 
ASME conference in Hous- 


ton in April. 1955 


article was 
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COLUMNS 


among the 


OR TOWERS. §$are 


most expensive items ol 
equipment in 


little 


a chemical plant, yet 


relatively information dealing 
specifically with their specification and 
procurement has been published, ‘This 
article should help to fill this void and 
also stimulate others to contribute 
from their experience 


While 
unit 


primarily associated with 


operations such as distillation, 


absorption and extraction, column 
type vessels are also used as continu- 
ous reactors in certain unit processes 
chlorination and 


such as alkylation, 


polymerization 
| hese 
shell 


ol fixtures ol 


vessels consist of a cylindrical 


within which are various types 


internals designed to 
promote intumate contact between two 
or more material phases. ‘The internals 
may consist of trays or plates, packing 
ot various shapes and sizes, or spargers 
and spray nozzles 

Column Manufacturers— Column 
manutacturers are of two types | 
those who build columns only to de 
tailed mechanical spec ifications, and 
2) those who design and build col 


umns to meet performance specifica 


tions, Manufacturers of the first type 


who build only to their customers’ 


mechanical ulli¢ no 


than the 


pecifications, a 


responsibility other usual 
workmanship and material guarantee 
Those ol the second type 


that the 


{ lauses 


however. guarante¢ column 


her. 195¢ 


—- Columns 


Specifications which include realistic pressure 


and temperature requirements, allow use of manufacturer’s 


standards, and avoid specifying non-essential details are 


factors in getting the best column at lowest cost. 


will not only meet the workmanship 


and material will 
also mect Capacity and performance 


requirements but 
specifications 


Specifications in General Su 
cess in obtaining the best in a column 
at the lowest cost depends as with 


other equipment, on the quality of 
specifications submitted by the pur 
chaser and his analysis of the bids re 


ceived Chief among the general rules 


on this subject are 


1. Make 


ple te as 


your specifications as com 


possible in terms of your 
problems, but avoid specifying non 


essential details which have not 


been thoroughly investigated 


vendor to 


2. Make it pos ible for the 


use his standards or to suggest im 


provements in your design 


3. Allow sufficient time 


thorough 


for bidders to 


do a job ol estimating, 


and 


4. Give dur 


integrity and proce kre 


weight to the ex 


wledgr ol 


je rience, 


your bidders 


We believe 


} 
WccnRs 


that at least 3 to 5 


depending upon size and com 
should be allowed bidders for 
built 


2 
2 to ) 


plexity 


a completely designed custom 


column and an = additional 


weeks, if the manulacturer is also to 


design the column to meet perform 
budget 


ance requirements, OF Course 





1. Make your specifica- 
tions as complete as 
possible, avoiding 
non-essential and in- 
complete details. 


Allow the vendor to 
use his standards or 
to suggest improve- 
ments in your design. 





To obtain the best column at the lowest 
cost, follow these general rules... 


3. Allow sufficient time 
for thorough esti- 
mates on bids. 


Recognize the expe- 
rience, integrity and 
process knowledge of 
your bidders. 
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prices can be furni hed much sooner 


but the 


accurate 


the more 


will be 


more time allowed 


and hence lower 


thie quote d price 


Column Shell Specifications —A|! 


ot ou who have been responsible for 


the preparation of specifications, have 


at one time or another included de 


tails which unnecessarily required the 


vendor to quote a more costly unit 


Whi may be excusable in relatively 


INE XPensive item but in column 


whi h 


of dollars, it is a 


may easily run into thousands 


serious matter 


For example we were asked to 
quote once on a column for which the 
customer specified 15 pounds per 
square inch gage internal pressure and 
also full internal vacuum. In estimat- 
we found it 


shell thickness 


that shown on the drawings 


ing this column neces 


ary to increase the two 
sizes ove! 
submitted because of the full internal 
vacuum specifications. As it turned 
used 


-inch Hg 


a column with its long 


out, the column would never be 
for a vacuum greater than 
The fact that 
unsupported length is better able to 
withstand internal than external pre 

sy delet 


sure Wa simply overlooked 


ing this vacuum specification, we were 
able to quote to the original specifi 


cation 


In another case, it was shown that 
heavier 


could be 


internal stiffeners and would 


by using shehtly tray support 


rinvs these used, under the 
code AS 
shell ma 


permit the use of thinner 


terial 
Lhe CCOMOTILL 
solid 


pr nds on factor 


breal point between 
{ lad 


other 


stainle and material de 


than thicknes 


but since the normal minimum total 


thickness for clad material is *,-inch, 


expected 
required thickness is under 
clad 


thicknesses 


litth or no saving ean. be 


when the 


Meinch and may even be more 


EX PeNsive it he low 
inch on the 


column wa 


other hand, a_ large 


hipped last spring that 


was originally specified as solid stain 


less. but was changed to clad after it 


was shown that a saving of $11,500 


ol | ) percent could be realized 


Recently we quoted on a column 


which had been figured carefully, but 
the design required reinforcement 
pads around the larger openings. Esti- 
this design 


mators figured 


114 


and one 


using the next heavier plate size ma- 
which 


pad reimforcement 


terial eliminated the need for 
The saving in fab- 
ricating costs by eliminating pads 
offset the additional cost 


more than 


for shell material 

lolerances are anothe part of spec- 
ifications which can run up costs un- 
The y should be 


necessary tor 


necessarily limited 


only to those successful 


ope ration ol the column \ vood pro- 
to have each 
Occa- 


three 


cedure, if time 
hbidde I 


| 
SloniaAt 


pt rmiits, 1s 


submit his standards 


requotung by the two Or 


lowest bidders may be required be- 


fore placing the order, but this prac- 
often result in 


tice may significant 


savings 


Main Flanges and Nozzles 
. 


Nozzles and flanges offer possibilities 
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vree in 
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for savings if fabricators are allowed 
to quote on their standards, Equip 
ment manufacturers can often fabri- 
cate these items cheaper than they can 
ones. For main col 


buy commer ial 


umn flanges, a fabricated clamped 
16-inch 
steel with an installed factory cost of 
$100 is only one 
the cost of an equivalent commercial 


neck flange. A 


manhole in 304 stainless 


joint in the size in stainless 


slightly ove fourth 


raised face welding 
150424” 
constructed from a_ welding neck 
flange plus a blind flange costs $1800 
installed. A manufacturer’s fabricated 
manhole extension and flange with a 
stainless faced blind flange, also with 
only $600 in 
$1200, 


a single manhole 


a #190 
stalled 


rating, costs 


This 


before mark 


saving of even 
up, on 


is certainly worthwhile 


Column Internals 
bubble 


a drawing of the tray 


specifi 


Most | 


cations for tray columns in- 


clude assembly 
details of the 


deck, 


rise rs downcomers, and tray supports 


complete with compo 


nent parts in luding caps 
The type so illustrated may meet the 
standards of only one or two potential 


Thus, the 


bidding is 


suppliers advantages of 


competitive largely lost 
Since the 
standard commercial bubble tray de- 


( stablish 


relative efficiencies of 


sions do not one design as 


superior to others, the purchaser need 
merely specify the number and size 
down 


With 


compete nt man- 


of caps, slot area, riser area 


come! area tray Spar Ing et 
this information any 
ufacturer can design the mechanical 
layout and method of tray support in 
conformance with his most economi 
cal technique In 


will 


all meet hi 


this way the pul 
which 


requirements and 


chaser receive Quotations 
proce 
which also represent the optimum de 
bidder 

Giving the 


tion of q 


sign ol ¢ ich 
manufacturer th op 


uotin his standard most 


important when that manufacturer 1 
a specialist in that type and material 


of construction involved For example 


elassed steel 


design 1 not generally 


known to refinery engineer 
\ few vears 
furnished to 


L hese 


support plate clamped be- 


ago rlassed ste col 


umns were customer §s 


drawings many times, included 
a ceramu 
tween main flanges, So much trouble 
was expt rienced as a result of crush- 
ing these support plates between the 


rROLEUM REFINE! 





flanges that we had to develop a way 
This 
by using a glassed steel donut support 
the Thus, 


stee] porcelain or 


to avoid this desi n was done 


ring for ceramic plate 


glassed and not 
stoneware takes the pressure required 
at the gasketed 


to get a tig seal 


joint 


Phi 


either 


Selection of Column Type 


great majority of columns are 
of the tray or packed types, although 
other occasionally 
Theretore 


be limited to tray and packed columns 


certain types are 


used this discussion will 


only 
types the bubble-cap 
the 


Although it will continue in this pre 


Among plate 


type 1s by far most important 


eminent position for many years to 


come because of its inherently wide 


capacity range and firmly established 


position sieve erid, and other tray 


types are becoming increasingly im 


portant because of their lower cost 
I he pac ked column is the oldest 
has the least 


the smaller 


and usually first 


espe ially in SIZE 
but since it often failed to provide the 


xibility of the bubble 
the 


efficiency and fle 


tray type, its use wa limited in 


immediate past to corrosive services 
small diameters and batchwise 


For 


columns can be 


Ope ra 


tions COTTOSIVE Services 


pat ked 


obtained in ceramic 


them mort 


ind glassed teel construction 


lowe! liq ud holdup make 
acceptable for batch operation ‘They 


have also been favored for vacuum 


distillation because of a lower pres 
ure 


Now 


of their inefficiency was 


drop 


that it is realized that much 


due to uneven 
liquid distribution more attention 1 


being given to distributor and redi 


tributor trays, especially in the larget 
As a result, more 


the 


diametet compa 


are investigating commercial 


of packed columns for service 


tray types have pre been 


used Thi Is 


product purity 


where 


wou 
V1 


especially trus when 


may be eriousl ! 


paired by metal contamination 


I 
Bubble 


COMMING 


cap columns, although be 
lightly Ie 


the 


con 


important 


leading type for 


| continu 


tinue as 
ous where capacity flexi 


While the lay 


meet pecified 


operation 


bility 1s out 


important 


ol bubble 


trays to 


dimensional conditions is relative] 


imple the design of these and the 


determination of the number of tray 


required presents certain mysteries to 


the average enginee: his is due, of 
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the fact that these problems 


cours to 
are more complicated, involving as 
they do the physiochemical problems 
of phase equilibria and mass transfe1 
For this reason, manufacturers are not 
expect d to design o1 sper ify columns 
to meet process performance specih 
cations as do manutacturers of pumps 


They 


proc ess engl- 


and heat exchangers do this 


have a 


the 


only when they 


neering group for purpose and a 


fee is included in the quoted price 
bubble tl 


systems when a wide capacity 


In general used 


for all 


ays are 


range required and for corrosive 


foul 


require d 


services only when the 


the 


service 1 


ing diameter of the 
packed column is very large (say 


the 


or very large, o1 


over 
18 inches reflux ratio is very low 
when small size and 


, 
light weight are important 


sieve trays have been 


the 


Celanese Chemical Com 


Perforated ol 


extensively used during past few 


years by the 
Edmonton 


Othe rs 


pany in its 
Alhe rla 


are following 


plants al 
and Pampa, ‘Texas 


suit. It is claimed for 
sieve tray towers that 15 to 20 percent 
greater capacity can be obtained than 
the diame 


with bubble trays of Sarme 


ter Efficiencies also are 
be higher. Sieve 


est application in fouling and corro 


re ported to 


trays find their great 


sive services where ease of cleaning 


| 


and low replacement cost are impor 


tant. They are not recommended for 


foaming and high vacuum services 


Foam lowers their efficiency, and since 


liquid level of 


about ; 


the 


a tninitmnuin 


inche must be maintained on 


tray this mmnpose a minimum pre 


whi h 
bubble 


ure drop per tray, limitation 


doe not exist with either the 


ay Ol 
About 


opmie nt 


lurbogrid 


three yea iv 

announced that 
had cul 
minatec l i nev type tra ‘ 
lurbogrid This de 

the 


( OMpany 


20-year research program 


bubble Cap 


normal 


entire 
comin 
Shi I] Oil ( OMpPany whi Nn ha ap 


plied lor patents on this design, license 
and fabricator 


vith 


contain 


both column designer 


Licensees are furnished a design 


manual vhich lormulas 


charts, and tables for determining the 


required column diameter, pressure 


drop per tray, tray spacing, and slot 


Dhe 


efficiency 


area manual also contains data 


on tray for several systems 


Because very significant savings are 
achieved both in the cost of the trays 


th 


al specified 


themselves and also in diamete! 


of column required for 


capacity, Turbogrid type tray columns 
| | 
le SS even 


are invariably expensive 


alter payment of a nominal royalty, 


than a bubble cap column 
Phe principal objection to the ‘Tun 
relatively 


I his 1S 


objection if the load changes 


bogrid tray is in it narrow 


capacity range not a serous 
are pre 
so that slots 


[his 


Suc h 


dictable in advance 
blanked off 


standing, 60 


on 


can be not with 


Ove! towers are 
with unde 


Lhe desi mis 


the I 


in operation Thiors con 
certain to find 


Unul 


type 


Struction 
mcreasin tise in ture 


very recently was the only tray 


available in glassed steel construction 


Whenever a column is to 
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Althoug 


ial 


from 


aot not 
On hi { 
Tricorie 

ervice 
necring rf 


up 


Ve mh ip) 


Humn manulacturer 


ly it dat l 


[he 


the demand 


actor i eli ai 
init It theretore behoo 


proce field 


costly iter Oo 


chemical 


more attention 





IN GENERAL, the data necessary 
for the 


under two headings 


designer may be classified 
Physical and 
chemical data describing the process 
fluids, and physical data relating to 
specific process conditions, This latter 
category includes allowabe quantities 
pressure drop, operating and design 
temperatures and pressures, mini 
mum or maximum velocities, severe 
operating conditions, expected ther- 
transients, unusual 


mal Startup ot 


shut down conditions, and materials 
of construction. From these data, the 


manufacturer can select or design the 


- Heat Exchangers 


To get the right heat exchanger for 


process... 


© Supply correct physical and chemical data 
© Supply specific process data 


® Consult the manufacturer 


Philip S. Otten, 


best equipment for the client’s re- 
quirements from the thermal, struc- 


tural, and application aspects. 
Physical and Chemical Data 
Under this classification are included 
the kinds of fluids, specific gravity 
for fluids 


vases, viscosity at two temperatures, 


and molecular weight for 
spec ific and latent heats, and thermal 
conductivity 


Kinds of Fluids—It 


ImMpor tance to 


is of primary 


know exactly what 


kinds of fluid will be passing through 


the heat exchanger. For common sub- 


stances, such as water, steam am- 


The Griscom-Russell Company, Massillon, 
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Correction factor for non- 
esothermal condition 
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Reynolds Number 
Film coefficient 
Tube diameter 
Fluid thermal conductivity 
Specific heat of fluid 
Viscosity of fluid at body 
temperature 
Viscosity of fluid at wall 
temperature 

V = Fluid mass velocity 








FIGURE 1—Tube-Side Film Rate. 
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Ohio 


monia, light hydrocarbons, SAE oils, 
transformer fuel and the 
like, only the name and classification 


oils, oils, 


are required. For uncommon fluids or 
fluids, the 


a description of 


new customer! 


must fur- 


nish the physical 


characteristics. Forcing the designer 


to guess at these 


qualities will be to 


the client’s disadvantage. Thermal 


conductivity when unknown, how- 


ever, can be approximated by the 


designer on the basis of experience 


or published data 


Specific Gravity--Information as 


fold 


function in determination of heat ex- 


to specific gravity has a 


two 


changer affects the 


sure drop inversely to the first power 


ratings. It pres- 
and, when fluid quantities are given 
by volume, it determines the 
which all ratings are based 
With petroleum oils, it has the addi- 


tional function of approximating the 


mass 
flow on 


and thermal conduc- 
UOP 


1s also given, these characte 


heat 
tivity, If the 
factor 


specif 


characterization 


istics can be determined more closely 
and the viscosity and latent heat may 
also be approximated 


In the case of knowing the 


yases, 
molecular weight makes it possible to 
within class 


approximate, gener 


limits, the latent heat and density 


Viscosity—-Information as to vis- 
cosity is virtually indispensable to the 
heat equip- 
ment when liquids are involved. With 


gases, if the 


designer of exchanget 


type and molecular 


weights are known, the 


Viscosity may 
be approximated. In the case of 
liquids, the viscosity must be known 


not only at one but at two tempera- 
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tures within the operating range of 
the If the liquid has a 


viscosity vs temperature plot that is 


equipment 


log-log 
ASTM 


straight line kinematic viscosity plots, 


either 
the 


not a straight line by 


paper or, for oils, on 
it should be viven lor several points 
within the operating range. The rea- 
son for this is that it is highly improb- 
able that with 
point at 100 F 


neers would come within 100 percent 


only one viscosity 


any two design engi- 
when extrapolating to 600 F 
demonstrates that vis- 


affect 


Figure l 


cosity variations selection 


slightly at 


ay 


only some times and by 


over 100 percent at others. Changes 


over-all rate made by a change 
the 


in the 


in average body viscosity, when 
Reynolds number is in the streamline 
negligible in 


the 


Or viscous reoion, are 


the heat transfer. This is because 
Prandtl 


that of 


number change counterbal 


ance the Reynolds number, 
as both enter to the one-third power 
In this type of flow, the ratio of tube 
to body has a 
the rate 


ratio is taken to the 


wall viscosity viscosity 


serious effect on transter 
even though the 


0.14 Ihe 


cosity is in the pressure drop where 


powe! oreat effect ol vis- 
it appears roughly to the first powe! 


In the 


cosity 


flow region, vis- 
0.47 


a greater change in the 


turbulent 


enters to the powell and 


makes rating 
In the pressure drop, the viscosity 
in varying degrees de 
the 


whic h 


enters directly 


pending on entrance and exit 


VISCOSIty 15 usually a 


The ity 1s 


losse in 
minor consideration 
taken to the 


los ( 


occurring in two 


0.25 powe! for triction 


alone Here we see viscosity 
consideratior the 
t Phu iny 
compounds the effect, hi 


both lowering the 


onl prope! to do sO 


change her 
Viscosity transter 


rate and increasing the pressure drop 


POCCUUITITE lareer election 


In certain situations the Iscosit 


Tria become even 


So much ) 
the ten 


more iunportant 
vhe mn 


long on 


that it Is nece i! 


perature an a 


stepwise ratings and inte 


ult When the 


enough t 


changes in 
lar t change 


flow condition from turbulent 


streamline mall chanet 
ilter the transfer 


while the 


through the 


extent 


critical region 


tubes of standard diameter 


x V4 


are pronounced and integration with 


inch diameter these changes 


good viscosity data becomes essential 


change of rate is 
cube ol the 


At one 


greate! 


point the 
than the changer 
in viscosity, 

Data 


on heats are useful, although not en- 


Specific and Latent Heats 


tirely necessary. At times, they can 


the estimates by 
the 


serve as a chec k ol 


the rating engineer and process 


engineec! They are necessary, how- 
ever, if heats of reactions or phase 
changes occur in the process, so that 
the rating his 
data. Specific heat enters directly to 


the one-third 


engineer can verily 


power in the transfer 
rate calculations 
Thermal Conductivity—This infor- 
mation is required only if the fluid 
type has not been specified, or if the 
fluid is of such a type that its thermal 
conductivity is not easily available 


These fol 


concerning the 


Specific Process Data 


lowing data pecific 
conditions are 


the 


process equal mh =oithh 


portance to designer as those 
already given concerning the physic al 
and chemical data of the fluids 
Required Quantities and Tempera- 
ture Conditions—-Total and partial 
quantities of different compounds are 
required, including the phase condi 
the 
the 


Condensation o1 


tions of entering and leaving 


fluids for partial component: 


vaporization curves 
should be included, if possible : these 


curves are essential when one fluid is 
desupe rheating, condensing, and then 


subcooling as a liquid while the other 
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heating, vaporizing, and su 


l here 


where the curves approached or even 


fluid ts 


perheating have been cases 
crossed each other, although terminal 


temperature differences have been 
well spread. Where they cross, a con 
dition similar to azeotropic conditions 
in distilling, it is necessary to change 
the 


the exchanger to function 


conditions to permit 
Naturally, 


the required inlet and outlet tempera 


operating 


tures are basic necessities lor any he at 
exchanger design and must always be 
stipulated by the process engineer 
Operating and Design Pressures 
The 


change 


physical properties of gases 


with changing pressure and 


for this reason it is important to 
operating and de 
The TEMA 
Manufacturer 


established a set of 


specily ign pres 


sures Tubular Ex 
change) Association ) 
has standards 
When specifications fall outside these 
standards, the result is an increase 
in exchanger cost and a delay in ship 
EMA standards for shell and 
exchangers are at 150 
pounds per square in h gage and 500 


at 650 | 


ment 


tube fixed 


ps! vac above 


Any pre sure 


these standards entails additional en 


fineering additional cost, and a de 


ferred delivery 
sometinns be 


Highe: pre lilt can 


achieved without a cost penalty by 


the appli ition ol i pecialts cle wn 


uch a externall finned tube In 


thi pre ine ip to 


rt iched 


(Mt) ‘ 
) psi 


may without 


tppr ( iable 


der 


tion of 


to con 
at thi 
PEMA 
ulacture! cus 
IEMA 
irds of API ane 


fired pre 


point ; me qu 
ind Mian 

code 1 hie 
lude the stand 
ASME, for un 
When the cu 


tomer ! ! pe tie 


tandard | ign 


tandare n 


ion 
out 


enalt 


tion hich 
truction f 

are code 

the tube 

Ith ¢ el ( 

useful for fouling 


| 
Cieaning ¢ 
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FIGURE 2—Nine oil-to-oil exchangers in a gasoline absorption plant 


increases the cost of the exchange 


vithout performing any useful serv 
ice, A triangular pitch would do as 


well 


cost 


reduce In’ shell diamete I and unit 
Company codes should be reviewed 
to determine whether revi- 
the light of 


advances in the technology of heat 


annually 


sion is appropriate in 


transfer equipment design 


Fouling Factor--A fouling factor 


an estimate of what increase in 


urface above theoretical clean re 


quirements will be needed to compen 
sate for the surlace 


loss of transfer 


through fouling. ‘The exchanger sup 
with the 


the 


plier 1s seldom in touch 
fouling characteristics of 


fluid 


proce ‘ 


specitie 


process and an estimate from 


the 


we le ome 


engimmeer 1S always Very 


Discretion must be exer 


cised, however, particularly with re- 
to high For 
( sample a fouling factor of .003 with 


of 600 would have the 


pect transler rates 


a “clean” rate 
effect of 
215 


theoretical surface area 


the actual rate to 
treble the 
Such a face 
would not be unsuitable 
100 


reduce iV 


and requiring nearly 
tor, howevet 


for a rate ol This would be re 


duced to an actual 77 and the sur 
face increased 30 percent to compen- 
sate 

Fouling factors are of special im 
portance when applied to the inside 
of an externally finned tube. The rea- 
this is that 
determined by the 


side diameter and outside area, which 


son for fouling effect is 


ratio between in- 


surface tubing 
the 
reducing 


is high for extended 


because internal ve- 


high, 


constant 


However, 
locity is fouling in 
the 


fouling effect is somewhat diminished 


tubes of cross section 


Safety Factors—-Safety factors are 


118 


ilso a vexing question. Sometimes it 


is not determined until after the unit 


has been completed that there has 
fac- 
the 
To 
the 


design 


accumulation of safety 
the 


and/or the 


been an 
tors provided by customer, 
contractor supplier 
that 


performance 


avoid this it is suggested 


customer give 
specifications without a safety factor 
and so state, or specify to the sup- 
plies what safety factor he is to use 


in design, or if a safety factor has 


been applied, how much “fat” ap- 
pears in the design specifications. This 
will assure that the proper unit will 
be designed, and not one which will 


prove to be under or over rated for 


the prot ess. 


Pressure Drop——-First, a general 
comment on pressure drop. Except 
the 
able pressure drop is related inversely 
the 
higher the pressure drop the lower 


the cost of the exchanger 


unde spec ial conditions allow- 


to the price of the equipment 


Heat trans- 
fer rates are higher at higher veloci- 
ties and thus the size of the exchanger 
velocities 


can be less than at lower 


There are cases where an increase in 
pump discharge head would be less 
expensive than restricting pressure 
drop 

It is usually best to allow maximum 
pressure loss up to 10 ps! for fluids 
of low viscosity, and up to 20 or more 
fluids of 


pre ssure drop ol 


psi for higher viscosity. A 


10 psi is usually 


sufficient for water-cooled units. It 
sometimes pays to exceed this figure, 
however, as in a condenser handling 
oil vapors and steam at a perssure of 
With 


tower water as the coolant, the prob- 


90 pounds or more cooling 
lem arises of getting sufficient water 


through the exchanger 


PETROLEUM 


Most cooling towers operate with 
a limited temperature drop to keep 
the height of the structure to a mini- 
With the high heat load 


posed by the condensing stream, the 


Inum immn- 


unit must be designed to permit a 


large flow of water. If a closed-type 
cooler is required, then the unit be- 
comes more expensive since a large 
needed to handle 


the water flow at a low pressure drop 

I he re 1S 
aid on pressure drop It 
the 


number of tubes are 


one thing further to be 
sometimes 


happens that process enginee! 
overlooks the fact that pressure drop, 
through units and piping, lowers the 
over-all For ex 


operating pressure 


ample, one process engineer based his 
process design on 20 pounds absolut 
pressure after the fluid had passed 
through a exchangers 


he had take 


the successive drop through the units 


series of 


but 


failed to into account 


and under actual condi 


operating 
tions a vacuum would have prevailed 
in units near the discharge end. When 
this was discovered. a complete ove! 
haul of the entire process and radical 
design changes 


equipment were re 


quired 


Consult the Manufacturer—A 
third general 


relates to specific design features of 


class of specification 


the exchanger, such as floating-head. 


These 


importane e to 


removable bundle, ete ques- 
tions, because of thei 
efficient operation and 


should be 


manufacturer’s 


maintenance 


costs. discussed with the 


representative 


Figure 2 shows how much can be 
gained by application of the knowl- 
edge and experience of the manufa 
turer and his representative. In this 
installation nine exchangers are con 


nected in series The hookup shown 


requires only 18 valves and allows 
each bank of three exchangers to be 
shut off and bypassed for mainte- 
nance. Six units are capable of trans 
ferring better than 90 percent of the 
full heat load. If these 


conventionally 


units 
that 


down 


were 
valved so each 
shut 


bypassed separately, then 48 


exchanger could be and 
valves 
and more than 100 feet of additional 


The 


maintenance 


piping would be needed small 


heat loss during short 


periods is insignificant compared with 
the eliminating 


30 valves from the initial installation 


savings involved in 


This was one time when consultation 
with the manufacturer really paid off 
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— Compressors 


A compressor will perform properly 
only if accurate and realistic design data is given 
to the manufacturer. Here is a guide to specifying. 


may well mean that an entirely diffe ' i y 110 of 115 pes 


ent unit is required in order to pro x " ht flow at the rated 


duce the same capacity and _ pressure udical choice of these 


The required performance is ¢ values will be reflected in the ability 


erally established by a nominal set of to perform the required service, first 


John E, Stryker conditions termed Design,” Nor 


es mpres ed Air and G 1S Ir ; j { ; mal ‘ile Rated.” o1 (;,uarantes = whi h eration des ree of tle ibility ol Ope ra 


Cleveland 


cost of the equipment, economy ol op 


is the best estimate of what ts antici 1O and laptability to future in 


pated and 1s usually on the conserva ised wv decreased as load 


'HE MOST IMPORTANT con- tive side. As 


a salety margin, and Proper emphasis must lag on a 


siderations in specifying a centrifugal overload pertormance is frequently termination ) I / ol 


COMMPTFessor for refinery appli ations spec ihed as Maximum and nas thre COMLpre I I wniding ilety tactors 


are a thorough knowledge of the gas ordey of magnitude of 105 percent may re , unit operating 


itself, the compression ratio, and the — pated peed (corresponding to ap livht lo whit kimping may 


quantity to be handled. The hydraulic proximately 110 percent of rated head lt in a umit which operates ineffi 


performance, mechanical design, ma- a; the rated capacity) and 110 or 115 ly at overload and seriously limits 


terials of construction type ol x al and percent ol rated powel! corre pond 


control are all directly dependent on 


this information 


Fluid to Be Compressed — When 


While the foregoing is an important ; 
| ’ Y ble to do so. the va 





and essential phase of the application free of liquid cor 
it is only about half of the over-all com Ny material 
problem and the selection of the typ narticles like denosit in the im 
size and characteristics of the driver Meet ' nellers ordi — ; nd command 
complete the unit. This article, how : oi ' 


which nVIn it condition en 
| 
I 


the ¢ Or tere ! I within the init 
t} or itself 


ever, deals with the factors affecting 
the compressor only 


The centrifugal compressor manu 


facturer is somewhat limited in. the Author 


na 


‘ : nd ind much 
assistance he can render by the quality 


‘ 
| ; 4 . ) 
and quantity of the performance data, ah ; 6 ; lucas = 5" ) " ne 
‘ ‘ | rif tit rable 
JOHN E. STRYKER is in 


charge of the Order Enginee ; ; 1 wi 

shares heavily in the responsibility for Ht clispe naterial which 
ing department of Inversoll r , 

if tl ¢ 

Rand ( Ompany Phillip burg 

N | Hi last ten Car have 


been spent with Ingersoll-Rand . b. compre 


conditions and requirement submit- 
ted and, consequently, the buyer the prob 
a suitabl Sf lection lt should alway 
be kept in mind that since the hydrau 
lic design is predicated on the follow 


ing few conditions and gas character —_ 
in centrifugal compressor work , ps Miu ol 


Stryker graduated from. the ! na lon rouble-free 
Massachusetts Institut Lech 


nology in 1944 


istics, namely, intake pressure, intake 
temperature and intake capacity 
molecular weight compres ibility fac 


tor, ratio of specific heats and com 


nechanu il 
1 from Lehigh lt 
1954 with a M.S. in mechanical 


enginecring 


pression ratio each value should be 
iti 


established only after a thorough and 


complete tudy. A seemingly small 








change l il ol the vas properties 
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which may require adjustment to the 
particular local condition Very 


olten, lor case of non-ideal condi 


tion the determining factor of 
whether will 
atistactory or unsatislactor ervice 


| the hich 


chedule is dev 


a particular unit give 


ce gree to w 


and 


an Ope rating 


technique eloped 


Thi require i certain amount ol 


invenult patience experimenting 


and then strict and unceasing adher 
ence to the successful routine 
For CAS whe re it J not pos ible 
or practical to eliminate these unde 


irable component certain design 


leature may be employed to mini 


their ill-effect: 


conventional materials 


mize Departure from 


and construc 
tion entail compromises in perform 


The 


what 


ance and increase in the cost 
to illustrate 


these 


following will serve 


can be done along line 


Dust 


with heavier 


Abrasive may be 


thick 


a lected 


Impeller 
designed metal 


ri resistant metals may be 


and even chrome plating or other 


urface coatings have 
Cast Tf the 
an atmo phe re 
ble dust 
fied 


Deposits are 


merit im some 


unit handles air from 
containing 


filter 


apprecia 
an intake can be justi 
likely to build up in 


impellers with resultant unbalance 


and restriction to flow with 


Impeller 
fairl 


centritiug 


radial type vanes are self-clean 


ine b irntue of the il force 


being in’ the direction as the 


blade ind the flow 


vanes are le itishactor 


arn 
Backward bent 
under these 
condition a the centrifugal effect 
tends to hold the particl against the 
underside of the vane Iripeller ol 


thy unshrouded = radial or paddle 


wheel t a crapin 
vhich 
build 


accessible 


action on i i Yy wall 
quit eflective in preventing 
up ind in addition 1 
manual cle imine | 

t\ pr 


the Lenape Iles 


inal « 

been nove ) ish 
ultable 
hould 


hnyection and 


‘ inf 
iomizing 

but such ; ire 

| 


caret and rewulat in 


ternal imspe ( of the unit 


Constituents 
of the 


Corrosive Depend 


ing on the nature contaminant 


amount of moisture present, and tem 


perature encountered, standard ma 


terials of construction may not. be 


120 


adequate, and impellers, shaft sleeves 


and other rotating parts may 


I 


stee|] Or 


re quire 
tainless monel ma 


Generally, the 


bronze 
terial tationary parts 
ma be carbon steel or cast 


these 


tre a much greater degree of corro- 


iron, as 
parts can tolerate without dis- 
ion than the highly stressed, cynami 
cally balanced 


conditions the casing ma‘ 


rotor For severe 


be designed 


initially with a “corrosion allowance” 


uch that the casing may be service- 


able overa long pe riod of time before 


reaching a pred termined retirement 


thickne In the case of conditions 


below the dew point at the intake 


and in the presence of some cor- 


rodents it is feasible to use special 


tant materials in the first stage 


ometime even in the second 
The heat of compression 


the ga: 


will, 


of course, raise temperature 


above the dew point in the succeed 


ing stave and permit the use of 


tandard materials. In some cases ol 


corrosive constituents, it may be nec 
essary to avoid coppel bearing metals, 


aluminum or lead 


Liquids Entrained liquid in a Ga 


tream already aturated will increase 
appre iably the 


drive the 


power required to 


compre SOT may Cause seri 


ous damage to the rotating element 


and thrust bearing if the moisture 


enters in slugs, or cause pitting and 


erosion of the impellers due to the 


continuous impingement of droplet 


4 liquid ag 


uinst the rapid] 


Also a the 


and the 


rotating 
impeller mixture 
compre temperature In 
the moisture t ipo! ite 


ue ma‘ deposit thin the 
If moisture eparators cannot hye 
hould — be 
pipe ih id 


intake head { the 


then el ellort 


to drain the ntake 
the unit the 
intake connection | up ind the in 


dividual stat 


Seals—-The t of 
COM pre ed and the pre 


determine to a great extent 


Such a 
where the 


requirement 
shaft pa 
through the ing to atmosphere or 
through the bearing housing to at 
mosphere on the drive end of com 
pres AVI l ne ntegral 

and at the ntake 
Seal—-For an 


and other 


Compre 


handling gas of 


non-toxk non-inflammable 
sibly a 
moderate pressures 
the fluid from the 


conse quene c 


and pos- 
non-obnoxious 
slight 


nature at 
leakage of 
casing is of no 
and the conventional 


This 


Phe pac king box 


labyrinth seal is used seal is 


shown in Figure 2 


is a soft non-galling aluminum o1 


bronze alloy and sufficient clearance 


is provided so that the shaft will not 
be in contact with the labyrinths 
Ejector Seal—Where leakage of gas 
to atmosphere cannot be tolerated, a 
seal similar to the conventional laby 
rinth described 


above can be used 


if provided with an injection (or 


eyection poimt at an intermediate 


location. A source of “inert” sealin: 


this 
than that 


gas or air can be injected at 


point at a pressure greatel 


inside the casing causing flow into 
the unit and outward to atmosphere 
In this 
leak 


course, 


manner, the sealing gas only 
to the atmosphere and, of 


slightly dilute 


will 


will the prod 


uct stream or by connecting this in 


termediate connection to a steam ol! 


Ras ejector, a negative pressure can 


be produced within the seal and the 
net result will be a slight loss of some 


product gas and a mixture of this 


product gas, atmospheric ai and 


the ejector motive fluid to be di 


posed of possibly back into the com 


pressor intake or to a flare line 
| 


Similar seals using 


carbon rings 


instead of metalic labyrinths will ac 


complish exactl the same function 


with less leakage but the carbon seal 


most suitable for units handling 


or where clean sealing va 
injected het 


Thi Cal 


handlin 


veen two ¢ irbon 
not adaptabl t¢ 
compressor dirty g 


the eyecto! tem 1 


able cond 


quantit ol 


produ 


the 





pressure level is high, where no leak- 


age is tolerable or where for reasons 
dilu- 
the other 
The 


seal oil system consists of a reservoir, 


ol unavailability of sealing as 
tion of the product gas, et« 


types of seals are not adequate 


main and standby oil pumps, coolers, 
filters, and control valves Depe nding 
on the gas, contamination of the oil 
may be a problem to a vreater or 
lesser degree not only from the stand- 
point of foreign matter from the gas 
and sludge or solids produced by 
gas with the oil but 
also from dilution with condensibles 


from the 


combination of 


gas stream. ( sonsequently, 


it is sometimes necessary to employ 


oil conditioning equipment and for 
some designs the oil which has come 
the 


than being 


in contact with gas is thrown 


away rather returned to 


the system 


Compression Ratio and Quan- 
tity to Be Handled 


compressors 


Centrifugal 
must be designed to 
produce a pressure at least equal to 
the maximum system 


Unlike the 


placement unit, which will discharge 


pressure en- 


countered positive dis- 


against any pressure (providing the 


compressor is mechanically suitable 


and the driver is capable of deliver- 
ing the required power the cen- 


trifugal will have no output unless 


designed to produce a pressure ex 


leve l 


system to which it is connected 


inside the 
If the 
that 


ceeding the pressure 


system pressure 1s higher than 
produced by the compressor and no 
check valve is will flow back 
through the unit and out its 

The following 


may be 


u ed va 
intake 


general comments 


helpful in an evaluation of 


possible deviations from 


| 
the specifi d 


maximum 


performance require- 


ment 


@® One performance point only 


laranteed 


Other performance points are 


but not guaranteed 


The shape of the 


performance 


urve and pumping point are also 


expected but not guaranteed 


Lhe larantee requires meeting the 


specified capacity and = discharge 


pressure without tolerance and 


within a 4 per 


meeting the | 


powel! 
cent tolerance 


has been less 


vuarantee 


European practice 


stringent on the and a 
tolerance in capacity and pressure 
is permitted in addition to that in 
powe! 
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FIGURE 1—"Paddle 
wheel” type of im 
peller construction 


It should, however, be appreciated 


legal obli 


gations of the performance guarantec 


that independently of the 


it is entirely realistic to assume that 


the unit will be capable ol meeting 


all of the quoted conditions 


Pressure and Quantity ‘The 


pro 
ess system resistance Curve, 1.€., pre 
sure vs most 


quantity frequently 


difficult to determine with accurac\ 


Yet ior a 


sentially a constant pre ure 


centrilugal which has ¢ 

variable 
capacit characteristic the compre 

critical and among 
difficultic 
application 
pressure A 
quired olf the pre 
filter 


sion ratio 1s quite 


the few encountered in 


man art inadequate 


careful analysis is. re 


ure drops in intake 


ntake piping and orifice plate 


as that in the discharge pip 


valve hittin cooler heat 


separators and the like. For ec; 


whe re the output l controlled at 


tant pressure or a hydrostatic 











REFINER 


FIGURE 2—Labyrinth shaft seal 





or the equivalent 1 involved = or 


where there is a combination of this 


and friction drop, the problem 1s 
reater cel 
Lhe 
elected 


iarvin in COMILPTeS 


simplified due to the 


tainty of the controlled factor 


compre or must, however, be 
to have sufficient 
ion ratio to ol j po ible “AC 
cumulation of erre evaluating the 


stem cl wter 
With the ibove in 
come apparent that 
defined, it still 


for the machine the 


mind he 
once the tem 
remains to specily 
compre ion ratio 
condition ind va 
intered It hould be 
! 


COMP ) are rated 


f] iTit 


at the mou 
properts enco 
] ' 


understood if 


on the intake charye 


flan rf 


ire and 
combination of 
ntake 


Tring 


tem 
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APACcITY 


FIGURE 3 
ship for 


Typical pressure-volume relation 
centrifugal compressor and system 
frictional resistance curve 


pressure produced by the compressor 
when handling the proce gas at the 
Note $\ 
characterists 


Figure 3 I hie 


this unit 


existing conditions tem and 


COMpressor plotted in 


whi h 


will operate when discharg 


only point at 


ing ito thi tem is the intersec 


tion of the two curve 
Size and Quantity -At thi 
it perhap would be 


cu briefl the 


point 
helpful to di 

COMpre Or Size in 
decreased ca 


terms of increased o1 


mca ed ol 
In Figure 4 


particular size of 


pacit and/or decreased 


pressure curve A repre 


ent al tint lo 


increase the capacity at the 


| athe Com 


pre ion ratio curve B would apply and 
to imcrease§ the compre ion ratio at 
the same capacity curve C would apply 


All three of these of basically 


different size e B omicht 


Linhits are 
I¢ pre 


ent a ull ilthe number of 


tae a t with inpellers of 


reater width and diameter running 


peed 


lower s] 


at a 
Caurve CG might | ‘ init ol 


twice the number ; f and 


ith mnpeller ol t diameter 


and about the irri lt ind run 


anne | For the 


ning at the | 


unit 


having performance in in 


FIGURE 4—Performance curves for three compressors of different basic 


size 


}22 


in speed unit and driver 


uitable for higher 


sper d 

A’ and a de 
The com 
ure and 

only 


lo ob 


most efficient and economical 


unultaneously but 


rather narrow limit 


tain the 


unit for any particular set of condi 
tion the 


thie Tiinimium 


centrifugal is designed with 


number of stages re 
quired to produce the rated head. In 
centrifugals are rated at 


thei 


other words 


ol near allowable 


maximum 


peed and if the compression ratio j 


hy it is seldom pos ible to compen 


ale lor thi by 


Finally the 


aniable 


peed 
! 


wheel 


mncrea ed 
effect ol the 


pe IWCOT 


intake guide vanes on 


ize of unit as compared with 


aniable speed is shown in Figure 5 
irve A represents 100 percent speed 
well as the radial position of the 
ide vane As the 
curve Dp. £. 
duced Thi 


the pumping 


vane angle is 
changed and F ar pro 


curve become steeper 


limit improved and the 
unit become 


| ui 


pre (oy witl powell 


ines including 


ubstantially smallet 


6 illustrates a multistage 


com 


wheel and euicde 


ome of the construc 


tional detail In the case of variable 


intake eure anes the direction ol 


flow entering the impeller is changed 


( yerotation and thereb 


deere ( ! ure rise through the 


unpeller we! wheel j in effect 


i turbine wheel located oa to be an 


extension of the first Ave 


and l irranved with 


impeller 
iriable 
Whe Th 


from 


niet 


ice Vane it it periphes 


trie direction ! changed 


radial a pre ine drop 1 created 


| 
nd the flow i 


directed into the powe! 
t manner to drive 


mart torq te to the halt 


reducing the net powe! required to 
produce a lower d scharge 


With the 


position the 


pressure 


guide vanes in the radial 


performance is substan- 


1 
lly the same as for an equivalent 


init without the power wheel 


From the 


seen that virtually no 


Excess Capability fore- 
going it can be 
possibility exists for increasing the 

ure of a centrifugal at the same 
capacit lor any 


take 


constant set of in 
Similar! 


increased at a sacri- 


conditions while the 


Capacity may be 
ystem character 


fice of pressure the 


istics usually require more, not les 


pressure at an increased 
flow 
As are 


S( ribed 


quantity of 


ult of the uncertainties de 


} 
] 


ibove as well as the relatively 
fixed nature of compresso1 and pro 
( characteristic the compresso! 
built with 
bilit The 


rin IS 


rust he ome excess capa 
I 

exact amount of this mar 

governed by the 


which the 


condition are 


decree o! 


accuracy to particula: 


An- 


proce 


known 


other consideration is 


possibl 
creased production The capacity 


iny plant is limited of necessity 


the capacity of one or clement 


of the 
that the 


ore 
equipment If indications are 


plant ma have some extra 


should be 


additional cost 


Capacity the centrifugal 


amply sized since the 
nvolved is moderate compared to the 
major expense involved in rebuilding 
Or upplementing an existing unit 
lor more ¢ pacity or pre ure In all 
cases the driver must be selected for 
the hor epowe! required lor the maNn 
because any 


mum condition limit in 


Powe! N1iil hye i 1a) ‘ i 


I mall 


compre Ol 
ibalitae match 


severa po 


ins the compre proce but 
to get the 
ntersect the 


eq quantit 


FIGURE 5—Variable intake guide vane performance curves super 


imposed on variable speed curves 
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of flow. If the intersection occurs at 
too low a capacity the desired ca- 
pacity cannot be realized, if (by coin- 
cidence the intersection occurs at 
exactly the desired capacity that is 
an ideal situation in one sense al- 
though it leaves no reserve for vary- 
ing conditions and finally if this inter- 
section occurs at a greater! capacity 
than desired, then either the compres- 
sor or process characteristic must be 


altered. The centrifugal may. if the 


driver is of the variable speed type, 


be slowed down as shown in Figure 7 
a) toa speed at which the charac- 
teristic curve just provides the neces- 
sary pressure at the desired capacity 
Similarly this curve can be lowered 
by means of a power wheel or vari- 
able intake guide vanes, Figure 7 (b 
In each of these cases the margin in 
compressor size is eliminated in an 
economical manner, 1.e., the power 
consumed, Figure 7 (a) and (b), is 
that required to provide only the 
pressure level utilized Ihe process 
curve on the other hand Way he 
raised by throttling across a valve at 
the di charet ol the COMpresso!l as 
per Figure 7 (¢ hus the interse¢ 
tion is effected at the desired ca 
pacity while the compressor Curve 
remains unchanged 1.¢ the powel! 
consumed corresponds to that re 
quired to produce a pressure exceed 
ing the normal process pressure level 
consequently the exces pre 
sure represents a continuous waste ol 
ome powel Note that the relative 
merits of variable speed, variable in 
take ine or power! wheel depend 
on many factors but the only signifi 
cant comparison here between an‘ 
one of these means of adjusting the 
compressor characteristic curve and 
throttling at the discharge. It is true 
that intake throttling 1 omewhat 
more economical than charges 
throttling depending in part on the 
particulay design of the unit; how 
in both cases of throttlin pra 
speaking the lo l comple tt 
any proposed installation an 
is of the economic will indi 
whether throttling or other pro 


ions are justified 


previou 


Supplementing the | 


tion on “fluid to be compre ed” it 
must be realized that while variable 
Vari might be desirable from the 
tandpoint of economy due considera 
tion must be given to the effect of 
the gas on these movable part For 


vas no proble m 


1956—PETROLEt 


FIGURE 6—(A) View 

of compressor with 

casing upper half re 

moved showing power 

wheel and guide 
vanes 


FIGURE 6 (B) 
Sketch of power 
wheel and vane mech 
anism with direction 
of flow indicated 














FIGURE 6 (C) 


Guide vane assembly 


with vanes in a par 
tially throttled posi 
tion 


fron 

nce tan 

are free but i 
proce Vv la 


po 


1 the 


apo 
ir] Cie an 


ble speec 


aApat 


that the 
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CAPACITY 
(A) 











FIGURE 7—(A), 


(B) and (C) Power consumption for varying compressor characteristics com 


pared with throttling at the discharge 


the below 


the pumping limit the flow will tem 


steady pressure In region 


porarily reverse creating surve in 


yressure the frequency and everity 
| 


of which are a function of the design 
the number ol 
the 


sure, and the particular process sys- 


ol COTMp re Sol 


the va 


stages, 
being compres ed pres- 


tem Operation in this range is not 
recom nded and Provisions must be 
made to increase the flow to 

the pumping 
Volume” 
and can be 
bacl 
units waste all 


phere If 


plated provision 


some 


thing above limit 


Minimum 
available 


recirculate gas 


controls are 
arranged to 
to the intake o1 
for a 


to the atmos 


recirculation is contem 
must be made to 
prevent ove rheatinge the COMpressol 

Figure 8 that 
the best 
flat 


however, a 


LVie iene y shows 


for only one capacity does 


With a 


characteristic 


eth lene occul fairly 


( {hr« beri 
efficiency can be 


reasonably crood 


obtained for quite a wide range ol 


side of 
It mivht be 


capacity on either the peak 
added that for 
the efhi 


will tend to peal more 


efliciency 


various hydraulic designs 


qiency curve 
or less sharply but unle the Capac ily 
is known precisely and the load con 
flatter characteris 


stant, a efliciency 


ti Ss most 


desirable. In practice 
located at or 


the peak 


rated capacity 1s 


just beyond (higher flow 


efficiency point so as to provide as 


wide a stable operating range as pos- 
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sible 


at an 


If the unit ultimately operates 
slightly less 


will tend 


averave 


than the 


capacity 
rated pont if 


toward the pe ak effic iency 


For 


or the quantity of flow 


Flow Conditions the centrifu 
gal COMpress 
is depende nt on the impeller capacity 
per revolution. It is therefore WISE 
to express the flow in terms of volume 
to avoid 


at intake conditions in orde: 


any possible misunderstandings as to 


which are to he 


While the 


version calculations from weight flow 


conditions 


basis of 


the exact 


the design con 


o! tandard” conditions are 


ably we ll 


occasionally occurs that the data pro- 


reason 


known and understood it 


vided is not clearly defined or com 


plete and may lead to flow quantities 
differ significantly 


Phe 


equally 


which from. the 


true value same general philoso- 


phy applies well to the de 


termination of the gas physi al prop 
and no better 


erties one is In a 


FIGURE 8—Compressor efficiency curve. 


position than the user to Sstate 


Intake Capacit and gas prope! 


accurate! In the last analysis 


compressor manulacturer has 


only over the design and the unit 


periorm properly only if subjected to 


the conditions for which it was built 

As in the case for the cor ipression 
ratio the rated on the basis of 
the quantity of flow measured at the 
flange (usually 


discharge expressed 


in capacity at the intake conditions 
and if any of this net output of gas 
is diverted from the process suitabl 
adjustment must be made in the com- 
Leakage shaft 


internal recirculation are 


pressor rating from 


eals and 


of course, taken into account in the 


design in as much as they occur be 


the intake discharge 


the 


tween and 


flanves and are chargeable to 


compressor Gas used a motive 


power for shaft seal ejectors, for ex 


in the 


determination of the compressor Ca- 


ample, must be accounted for 


pacity rating 
Sidestreams can be accommodated 


in many designs but exactly the same 
considerations apply and in fact the 
problem of determining precisely the 
quantities of flow and compression 
Allow- 


pl es 


with the 


ratio is even more comple x 


ances must be made to insure 


ure levels compatible 
entrance or exit of the required quan 
points Where 
high 


perce ntage 


tities at intermediate 


idestreams of relatively flow 
the 
this 


tremendous pe 


rate leave unit any 


deviation in quantity could re 


ult in reentave ol 


overload or underload of the impel 


lers handline the balance of the flow 


For compre Or operating in series 


with components removed during 


cooling between unit or with other 


ra entering between units every 


effort must be made to accurately 


identify conditions and 


at the 


gas prope rte 
For sin 
behavior of the 


entrance of each unit 


tate units the 
le significant 


and 


than for multi 


imilarly se 
will 


inaccurate 


tage units Cral Ca 
ings In 


the 


SCTICS magnily Fre itly 


ellect of data 


thorough and ac- 


the 


In conclusion a 


curate knowledge ol proce 


properties and contaminants its 


quantity and the pressure require 


ments of the system will all contribute 


substantially to the selection of a cen- 


trifugal compressor which will ade- 


quately perform the required service 


with economy, flexibility, and reli- 


ability 
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THE ¢ 


Stitute one 


QOQOOLING 
of the 


of plant equipment to 


LOWER 


most difficult iter 


con 


pecily and to 


complex because it in 


I 
many 


evaluat It 1S 


| 


volve the use of different ane 


olten pecial materials of construc 


tion. Choice of materials is extremely 


liportant since all parts are ubjected 


to the deteriorating effect he pre 
vailing weathnel own 
humid atmosphere and 
ing water. Selection and mount 
mechanical equipment 

carelul consideration 

Inv towel! bein a 

tructure aor not 


ol tee] vy concrete 


though 


tructure 


towel! teory 


transte! 


perlormance 


1On) 1 | 


oUuner condition are 


tablished and available 


pe rlormance 
r construction 


packed volume must be 


! 
perimentally, Furthe 
from fact that 
more 
uipment 


t} 
I 


Cooling Towers 


A complex specification item because 
of the different materials of construction. Here is 


a check list for economical selection. 


adulterating eflect of its own exhaust 


, 
upon the surrounding atmosphere 


an increasingly detrimental effect 


| 
olid 


upon its performance 1000 ppm and oi 


Basically the purchase: problem . ‘ 4 { rit to 


it) ppimn Ii 


l that ol putting down on paper thre ondition contem 


information which the tower manu brought to the 


lacturer an use ion t n on oO manulacturer 


economical equipment H 
I ot 


W ater 


, Pempe rature 
trouble-free performancy 
| 


plant He a 


ol the 
OMA ol 
yrelerence which 


rol eXperience 


Cold Water Te mperature 


| ure ( 


Wet Bulb Temperature 


tI { et 


A. Data Affecting Tower Rating 
and Performance 


1. Water Circulation Rate 
US. gallons per minut 


Wink 6. Range & \pproa n—R 


2. “Contaminated” Content of Circu- 


lating Water—Cooling towers are 
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10. Tower Elevation 


temperature. Note in Figure | that 
the effect of a degree of approach 
has considerably more effect on 
tower size than a degree of range, 
especially at close approach, The 
preferable way to specify excess 
capacity as a definite percentage is 
to express it in terms of water 
circulation rate at design range and 
approach. Remember that a tower 
over which water is recirculated 
in a closed system does not in it- 
self determine the cooling range, 
only the temperature level at a 
given applied heat load and wet 


bulb 


. Entrainment Loss—-Generally lim- 
ited to 0.2 percent of the water 
circulation rate, Do not specify 
evaporation loss, since this is a 
function of the characteristics of 
the available air and the applied 
tower heat load, and is beyond the 
control of the cooling tower manu- 
facturer 


. Orientation of Tower and Location 
with Respect to Other Plant Equip- 
ment. Any adjacent equipment 
that exhausts heat or vapor to the 
atmosphere available to the tower 
must be considered in design and 
evaluated or eliminated during a 
performance test 
. Wind Velocity Average velocity 
for test purposes is limited to max 
imum of 10 miles per hour, with 
one minute readings not to exceed 
15 miles per hour, 


Since the light 
air at high elevation has the abil 
ity to absorb moisture better 
than air at sea level, the effect 
of increased elevation is to re 
duce the size of the cooling tower 
for a given duty. This advantage 
is somewhat reduced by increased 
fan horsepower requirements at 
higher elevation. However, a 
tower for a given duty at 6000 
foot elevation may be as much as 
20 percent smaller than would 
be required at sea level 


B. Structural Data 


1. Design Wind Load 
square foot 0.003 


(pounds per 
(miles per 
hour)*—The standard of 30 pounds 
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per square foot is considered ade- 
quate, even for location in hurri- 
cane-prone areas. A cooling tower 
is given credit only for the strength 
of its structural bolted members 
vertical columns, diagonal braces, 
and horizontal ties), but from a 
practical standpoint, it has consid- 
erable additional strength in the 
bracing effect and joint friction of 
its many redundant members. 
Some of these members are the 
wall and partition panels, the top 
deck, and the supports for the top 
deck, the distribution system. the 


packing, and the mist eliminators 


. Lumber Grades and Stress Allow- 


ables—CTI Bulletin STD-101, 
“CTI Grades of Redwood Lumber 
for Structural Applications in 
Water Cooling Towers,” and STD- 
102, “Structural Design Data for 
Application of CTI Grades of Red- 
wood Lumber in Water Cooling 
Towers,” constitute the best cur- 
rent sources of design information 
These bulletins, slightly revised and 
combined, have been rewritten as 
CTI Bulletin STD-104, which will 
be published and available by late 
1956. This bulletin defines CTI 
Grades 1, 2 and 3 and applies to 
structural members only. It is well 
to remember that lumber shipped 
from a West Coast mill can be CRA 
stamped as yard grade only, and 
that cutting these grades into 
smaller members downgrades the 
lumber. The CTI spec ifications are 
applied to the lumber after it has 
been remanufactured in the dimen- 
sions as actually installed in the 
cooling tower, CTI Grade 1 modi- 
fies the California Redwood Asso- 
ciation Clear All Heart grade as 
regards its structural characteristics, 
i.e., slope of grain and ring count 
Likewise, CTI Grades 2 and 3 
modify the CRA Select Heart grade 
with limitations on slope of grain, 
ring count, size and location of 
knots. et All CTI lumber grades 
are equally suitable for structural 
use In a tower, the only require- 
ment being that the correct corre- 
sponding stress allowables be used 
in design calculations. Clear All 
Heart redwood is ordinarily utilized 
for non-structural members, such as 
packing and mist eliminator lath, 


walls, stairways, etc. 


Stress diagrams and design calcu- 
lations, including joint details, can 
be furnished by the manufacturer 
to verify that design is adequate 
and in conformance with CTI 
standards, 


Design Features 


Provisions for Access—Specify the 
number and required location of 
stairways and ladders. Applicable 
local codes covering ladder cages 
or other safety features should be 
specified. In general, stairways 
should be 24-inch minimum width 
with a maximum slope of 45 de- 
grees, and should be provided with 
landings for a maximum of every 
20 feet of vertical rise. Bolted 
handrails, kneeboards, and toe- 
boards should be furnished for 
stairways and around fan deck. 
Handrail posts should be bolted to 
columns with a minimum of two 
bolts. Provision should be made for 
access to water distribution system 
and mist eliminators for cleaning 
purposes, and removable panels 
should be provided in the fan stack 
for access to mechanical equip- 
ment, Permanent catwalks located 
directly beneath the fans are not 
recommended since such obstruc- 
tions tend to induce severe pulsa- 
tions and fan vibration. Air inlet 
louvers should be slip-fit to provide 
access to the tower interior. 


. Partitions—Since inner walls con- 


stitute a comparatively high per- 
centage of non-functional cooling 
tower lumber, only the minimum 
requirement to permit individual 
fan operation and to prevent blow- 
through due to high cross winds 
should be specified. Partition walls, 
especially in the humid air plenum 
chamber, provide excellent breed- 
ing grounds for wood-destroying 
fung). 


. Water Distribution System, Mist 


Eliminators and Packing—Except 
for structural considerations and 
preference of materials, it is ad- 
visable not to oz er-specify the very 
functional features of water dis- 
tribution, mist eliminators, or pack- 
ing. These features are different for 
each manufacturer and constitute 
the most important basis for indi- 
viduality of design. 


Fan Stacks—-Most standard fan 
stacks are from 44% to 6 feet high. 
It may be desirable to spec ify extra 


PETROLEUM ReFINnER—V ol. 35, | 10 














at 
+++4 
+-4 

J 


1S SSese Sucve 
+ +++ , 
++ ++ ee 


Bae SSee ree ¢ 





+ +++44-4+ 





+++ 


4-44-44 


esse seest 
BOs Ua. Sor 
oa Se." 


t+ +o44 
+ Ht 
SOS OHSS SSeS See 


x 
o>-++-+-4-+-> > 


5S SSes &: 


+ 
eS a SSS ee ee 
ve 
~-+ 
A + 
+ > +> 
es 


)ooeeee™ 


ee ee ee 
i 


my +++ 

—_— 

ssa 
+444 > 
$~4-+-4- > 


+++ 
pt 


-+ 
ees Sees ss 


+45 


& 


SSSSSes Sees Sees Sees S 








seiessissssstess. 
a 
SHEEERSES 
+--+-+he---- 


SESS 


++ 
+++ 
+o t+444 
+++ 
+ 
“sees een 
+++ 
+++ 
- 
ddd 





+ 


+ pt ret ete 


teehee oe 


+++ 











SS STs SS Se o.'t 
+ ++} 





++++-4 
+++ +4-+ 
+ 





rt 


++++ 
SSSSs Sees Sees See 











+++44 ++-4-+++ ++ 
SSS SSSS S68 Sees Sees => 
SSSSSese Sees Sows Se 




















bo+++-++ 
Sees! 
$-+++4-4-4-4+ 
444 
jseesnecs: 




















SS ee 


[Sees Sossesesssoss ooes oes 


° 
Cy 
}+++++— 
a 
~) 


RANGE *F FACTOR 


FIGURE 1—Effect of design range, approach and wet bulb temperature on the size of a cooling tower 


high stacks (usually 15-16 feet 
high) to exhaust the moist air 
above surrounding process equip- 


is very desirable for assembly of used predominately for outer walls, 


parts subject to vibration, such as concrete asbestos board is gaining 


fan rings and handrails. Brass is more usage for reason of appear- 


Mastic 
waterproofing 
the joints of either type of wall. 


ment. or to reduce recirculation of 
exhaust air. It is to be remembered 
that extra high stacks increase the 
the 


very satisfactory for door fittings. ance and fireproofing 


Grey iron is usually satisfactory for should be used for 


anchor castings and for connector 
castings inside the towe1 


structural requirements of However, 


Leaks should be prevented not only 
tower due to wind load. cast iron may not stand up well 
the tower, 
there is some indication that 


induces rot 


for appearan Cc, but also to prevent 


on the exterior of and deterioration (of either redwood or 
iron 
with 


redwood, This deterioration is also 


concrete-asbestos board) due to 


D. Materials 


in direct contact local concentration of salts in these 


1, Lumber—Although there is some alternately wet and dry locations 


2. Hardware 


evidence of dwindling supply, it is 
probable that redwood will be the 
predominate species of cooling 
tower lumber for several years to 
come, It has the very desirable 
of machineability, 


lightness, natural resistance to rot 


characteristics 


and fungi attack, and availability 
in heart quality. Fir and pine are 
now being used in limited quanti- 
ties for cooling tower lumber, usu- 
ally after being chemically treated. 


Copper is used almost 
universally for nails, although there 
is limited use of brass and gal- 
vanized steel. The barbed or Bull- 
dog type of nail has excellent hold- 
ing power in softwood construction 
Yellow brass is used predominately 
for bolts, nuts, and washers. al- 
though there is increased usage of 
the more expensive high tensile 


alloys of copper-silicon and man- 


evident in wood in the vicinity of 
galvanized steel nails or bolts. Tim- 
ber connector rings or claw plates 


are usually brass or alloy bronze. 


Mechanical Equipment Supports 
Structural supports for speed re 


ducers and fan drivers should be 


heavy structural steel, double dip 
galvanized after fabrication 


Water Distribution Piping—Cast 


iron pipe is very satisfactory for 
hot water distribution piping. It is 
economical, has good corrosion re- 
sistance, and may be specially 
coated if required. Spray nozzles 
Where red- 


wood stave pipe is used inside the 


are cast iron or brass 


tower, banding should be stainless 


steel or brass. Galvanized steel 


banding appears adequate for red 


wood pipe on the outside of the 


towel! 


» Other Materials 


. Fans 


here appears to 


be a definite potential for use of 


plastic for cooling tower parts 


Some manutac turers now make use 


of plastic in distribution nozzles 
spacers and supports for mist elim 
wall 


inators, fan stacks. and outer 


covering 


Mechanical Equipment 


With an increased tendency 
16-22 


being 


toward large diameter fans 


feet more consideration is 
given to fans of material and con 
struction suitable to withstand the 
Suitable 


blade materials are plastic 


increased stresses fan 


, Stainless 
steel, monel, and special alloys of 


aluminum. Fan tip speed is usually 


ganese bronze. The use of locknuts 5. Outer Walls—Although redwood is 
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. Drive Shafts 


limited to 12,000 feet per minute. 
Pitch adjustment is very desirable. 
The number of blades per fan is 
usually limited to four to reduce 
pulsation, Interchangeability of fan 
blades is desirable. Fan hubs should 
be statically and dynamically bal- 
anced. Most cooling tower fans are 
type total effi- 
ciencies of approximately 65 per- 


axial flow with 


cent 

Speed Reducers——Although single 
reduction worm gears are used to 
some extent up to 30 horsepower, 
there is increased usage of specially 
designed spiral bevel type gears 
through a full range of from 5-90 
horsepower. These gears have spe- 
cial heavy duty bearings, oversize 
and special length shafts, heavy 
cast iron cases, improved seals and 
venting accessories, improved me- 
chanical and thermal efficiency, 
and high service factors. The me- 
chanical efficiency of these gears is 
usually in the range of 93-97 per- 
cent. The 
considerably in excess of the driver 


specification of gears 


horsepower rating may not be 
justified, not only because the gear 
will not be operating at peak effi- 
ciency, but also because it may 
require use of much more expensive 
double reduction gear. Most spiral 
bevel lines break over from single 
reduction to double reduction in 
the vicinity of 50-60 horsepower 

If reversibility of rotation for 
the purpose of de-icing the tower 1s 
should be 


required, this feature 


specified since some gears have 


bearings force lubricated by non- 
reversing pumps 

Lines for venting and for filling 
and draining lubricant should be 
extended to a point outside the fan 
stack ‘These 
quately supported to prevent vibra 


lines must be ade 
tion, since breakage could result in 
loss of lubricant and gear failure in 
a very short time. Fill and drain 
line should be equipped with a 
standpipe with a dip stick for 


checking oil level 


The twin coupling 
floating type drive shaft with hol 
low torque tube and non-lubricated 
type couplings has gained consider 
able favor in the last few years 
Mechanical equipment should be 
carefully aligned and doweled into 
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position on the structural support 
to prevent vibration and to increase 
coupling life. Bolts, nuts, and lock- 
washers for couplings should be 
stainless steel. The use of stainless 
steel for the torque tubes appears 
justified. The entire drive 
shaft assembly should be dynami- 
cally balanced. Shafts should be of 
sufficient diameter to prevent op- 


to be 


eration above critical speed, Shaft 
speeds should be kept below 2000 
revolutions per minute. Guards en- 
circling the shaft at both ends 
should be mounted on the struc- 
damage 
to fan blades in the event of a 


tural support to prevent 


coupling failure. 


+. Fan Drivers 


a. Electric Motors 


closed fan cooled normal starting 


Totally en- 


torque, low starting current, 
lubricated, 55 CGC. rise, 


NEMA type 


B motors with cast iron frames, 


grease 


chemical pla nt 


stainless steel nameplates, stain- 
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ENNIS C. SMITH graduated 
from Rice Institute in 1948 with 
a BS 
gineering. Shortly thereafter, he 


degree in chemical en- 


joined Hudson Engineering 
Company, Houston, ‘Texas, and 
since then has worked on ther- 
mal and mechanical design of 
cooling towers and air cooled 
heat exchangers, At the present 
time he is chief engineer, Cool- 
ing Equipment division, with 
Hudson. Smith is chairman of 
the Technical Suggestion Com- 
mittee #2 
is a member of the Technical 


Performance) and 


Suggestion Committee #7, 
Iechnology) of the Cooling 


Tower Institute 


5. Safety Devices 


offered by 








less steel or cast iron fan grills, 
and bronze fans are especially 
suited to cooling tower service 
“Gulf 


extra dips and bakes for winding 


Coast” insulation with 


insulation are desirable to with- 
stand the moist air conditions 
Class I, Group D motors should 
be used in hazardous gas loca- 
tions. Operating speeds should be 
1800 rpm or below. If 


mittent operation is anticipated, 


inter- 


110 volt space heaters may be 
justified. Operating elevation in 
excess of 3300 feet requires spe- 
cial motors (special fans or large1 
than standard frames) to provide 
improved heat dissipation. If 
dual speed motors are required, 
specify whether 


single or dual 


winding is preferred. 
. Steam Turbines—Specify steam 
conditions and desirable water 
rate. If high wheel speeds are 
necessary for low water rates. a 
direct coupled gear will be re- 
reduce shaft 
2000 rpm. Over- 
speed trip is desirable. Specify 


quired to drive 


speed below 

company’s material standards, 
c. Gas-Gasoline Engine—Engines 
must be adequately sized for 
Output 
1200 
recommended. A 


continuous operation 
shaft speeds in excess of 
rpm are not 
clutch should be provided. A 
drip pan should be provided be- 
low engine to reduce fire hazard 
and to prevent an oil slick on the 


fan deck, 


Vibration cutout 


switches, usually mounted on_ the 
gear fill and drain line outside the 
fan stack, are desirable to shut off 
fans in the event of failure or un- 
due vibration. If the cooling towe1 
fans are started and stopped from 
a remote location, and especially if 
more than one fan is over the same 
plenum, it is very desirable to in 
stall an anti-windmilling device. If 
the fans are windmilling in a di- 
rection reverse to operating rota- 
tion, sudden switchine-on of fans 
an cause motor overload and se- 
vere shock damage to drive shaft 


and couplings 


F. Testing Procedure and Code 
All industrial cooling towers now 


the major cooling tower 


manufacturers are CTI Code Cooling 
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Towers. This is equivalent, for ex- 
ample, to the ASME code for pres- 
sure vessels. It means that the lumber 
and the allowables used in 
design of the tower conform to CTI 
Bulletin STD-101 and 102 (or, by 
1957. Bulletin STD-104), and that 
the tower is to be tested in accord- 
with CTI Bulletin ATP-105, 
“Acceptance Test Procedure for 
Water 


Draft, Industrial Type.’ 


stress 


ance 


Cooling Towers, Mechanical 


, 


not intended to 
include towers for “comfort cooling” 


This standard is 


(air conditioning), but towers for this 
service may be offered as CTI Code 
Towers if so requested by the pur- 
chaser. The standard defines the 
procedure, instruments, instrument 
location, duration of test, allowable 
deviation from design conditions, al- 
lowable fluctuation and limits of vari- 
ables, and frequency of readings. Un- 
less specific contractual agreement is 
made, the services of a CTI observer 
will be furnished by the manufac- 
turer. The function of the CTI ob- 
server is to witness the test and con- 
firm that the test has been conducted 
with CTI Bulletin 
ATP-105, much in the same manner 
of an ASME code inspector for pres- 
sure vessels. He does not furnish the 
test instruments, and does not actually 


in accordance 


conduct or interpret the test. 

Of the measured in a 
cooling tower test, it is well to men- 
tion the two which are both difficult 
to measure accurately 


variables 


and which 
bear considerable importance on the 
evaluation of performance. These are 
the water flow rate and the wet bulb 
temperature. Of course, hot and cold 
water temperatures are important, 
but are comparatively simple to 
measure. The cooling tower purchaser 
can considerably simplify the prob- 
lem of flow measurement if he makes 
suitable provision in original con- 
struction plans for installation of a 
permanent metering device, such as 
an orifice or venturi meter, or a con- 
venient location for conduct of a pitot 
Water 


pump 


traverse at the time of the test 


flow calculations based upon 


manufacturer’s curves or upon a 
tower heat balance are often subject 
to controversy. ATP-105 requires that 
the wet bulb temperature be meas- 
ured at three stations, approximately 
5 feet above basin curb, and along a 
line 50 feet to the windward of the 
tower. This location is consistent with 
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the applicable ASME Power Test 
Code for “Atmospheric Water Cool- 
ing Equipment” adopted in 1929, It 
is in variance with the superseded 
CTI Bulletin TSC-101 (1951-1954), 
which required that the wet bulb 
temperature be taken around the 
The present test 
requires that the 
manufacturer be responsible for any 


tower periphery 
code therefore 
tendency of the tower to recirculate 
upon itself. It is also noteworthy to 
mention that the acceptable instru- 
ment for wet bulb measurement (pet 
CTI) is the mechanically aspirated 
psychrometer, which is considered to 
give more accurate and reproducible 
results than the sling psychrometer. 


G. Wood Treatment In past years 
cooling towers were predominately 


constructed of untreated redwood 


and circulating water was treated 


mainly for protection of metals of 


construction in the circulating system 


and in heat exchangers. However, 


because of an alarming increase in 


maintenance costs due to wood de- 


terioration there 


in cooling towers, 
has been increased interest 
treated 


construction, In 


in use of 
initial 
the 
increased life expectancy evident from 
observation of 


pressure woods in 


tower view ol 
initially treated in- 
stallations and from tests being con- 
ducted by CTI and others, the 
creased investment (approximately 
10-15 percent of total cost ) 
appears to be justified. Deterioration 
from fungal attack is 
in the humid air portions of the 
tower 


in- 
tower 


most evident 
e.g., between mist eliminators 
and fans on an induced draft tower 

but may the flooded 
portions of the tower (e.g., pac ked 


area). Resistance to attack has been 


also occur in 


noticeably improved by pressure treat- 


ment with several industrial chemi- 


cals available commercially. It is well 


that these chemicals 


little, if 


to remember 


will give any, protection 
against chemical attack in the flooded 
part of the Only 


acidification) of 


tower chemical 


treatment circulat- 


ing water can prevent serious de 


lignification of cooling tower lumber 

Specifications, including chemical 
composition and concentrations, and 
treating procedures for adequate re- 
tention and penetration of the wood 
can be obtained from the American 
Wood Preservers Association, or from 


the cooling tower manufacturer 


H. Data to Be Furnished by the 
Manufacturer 
ification of items previously discussed, 
the 


In addition to spec- 


manufacturet furnish in 


formation satisfactorily describing the 
cooling 


should 


tower offered in his quota- 


tion. These include number of 


cells. 
cell and tower dimensions, pumping 
head, location and size of pipe con- 
nections, and horsepower required for 


fans. Supplemental 


information for 


purposes of evaluation 


may include 


design air flow and static pressure, 


spacing of fill decks, 
cooling volume, total fill wetted and 
splash area, 


number and 


and amount of cooling 


tower lumbe1 


1. Equipment or Work Ordinarily 
Furnished by Purchaser 
ing ordinarily 
furnishes erection drawings, fabricated 
material and 


I he c ool- 


tower manutlacturer 


equipment (including 
fan, drive shaft, reduction gear, and 
driver), and field erection labor 
supervision. The piping ex- 


ternal to the tower, electrical wiring 


and 
water 


and starter equipment, steam piping 


for turbines, concrete foundation and 


anchor bolts. water circulation pumps 


and sump screens 


are usually fur 


nished by~ the purchaser. Since there 
is usually a time lapse between ar 
rival of 


material at the plant site 


field 


advantageous for 


and the beginning of erection 


it is very the 


pul 


chaser to unload 


haul the 
terial within the plant area 


and ma 


J. General Considerable and 


expense on the part of the manufac 


time 


turer in preparing a proposal, and on 
the part of the purchaser in evalua 


tion of proposals, may be saved if 


the dollar value of fan and pumping 
horsepower and of the installed basin 
are furnished with the inquiry. It is 


advisable not to limit the 


manul ac 
turer by sper ifying tower area or 
height unless absolutely necessary 
However. a detailed plot plan show- 
ing 


general loca 


orientation and 
tion with respect to prevailing wind 
and to plant equipment which might 
affect tower performance is helpful 
The inquiry should include the latest 
copies of applicable plant and com 


pany standards 


~~ 





Refined Products Outlook for 1957 


A Socony Mobil spokesman predicts that in 1957; 


® Gasoline consumption will increase four percent. 


® Octane and quality race will get hotter. 


® Refined product prices will be somewhat higher. 


® Refining and chemical industry capital outlays will top $950 million. 


HERE ARE the 1957 sales 


Ith and 


or de- 
trends for petroleum products 
Mobil Oil 


as predicted by Socony 


Company 
® Gasoline and diese! fuel sales will 
jump 4 percent 
@ Little or no increase is in sight for 
aviation gasoline and kerosine 
@ Distillate fuels will show 5-6 pet 
cent gain 
® Little change in residual fuels 
@ Jet fuel demand will increase 12 
percent 
These and other predictions, plus a 
projected look at the 1965 product 
demand picture, were presented to the 
National Industrial Conference Board 
September 21 by Herbert Willetts, 
Vice Director of Do 
mest Mobil Oil 
Willett’s 


refined 


President and 
Marketing 


Company 


Socony 
Following are 
comments on the future of 


produc {s 


Aviation Gasoline, 
Principal reason for the 4 


Gasoline, 
Kerosine 
percent increase in 1957 gasoline sales: 


2 


rhere will be between 3 and 4 per- 


cent more vehicles on the road next 


year than in 1956 

For the first time since a_tailor- 
made gasoline was developed for avia- 
tion purposes, we do not foresee a 
continuing upward trend in aviation 
vasoline sales. Because of the switch 
by the military from piston engines to 
jet planes, we predict that aviation 
gasoline sales will not increase in 1957 
This has little effect on the percent- 
age of increase in total gasoline sales, 
however because aviation gasoline 
amounts to less than one-sixteenth of 
the total 


very little, if 


Kerosine sales will change 


at all 


Jet Fuels 
mand is 
for the 


entirely 


military de- 
almost responsible 


forecast of a 12 percent in- 


crease in jet fuel sales. However, jet 
fuel still accounts for less than 3 per- 


cent of total oil product sales 


Distillate and Residual Fuels 
Diesel fuel use has enjoyed an exceed- 
ingly rapid growth for a number of 
years, due mainly to the dieselization 
of railroads. With the railroads almost 
completely dieselized, we expect diesel 
fuel sales to gain only about 4 percent 
in 1957, 
gains in use olf 

distil- 
respec t- 
We be- 


lieve there will be 7 percent more oil 


Despite the large 


natural gas for home heating 
late fuel make 


able increases in this country 


continues to 


burners in use next year than in 1956 

With oil burners more efficient and 
with houses better insulated and some- 
increase in heating 


what smaller, the 


oil sales seems likely to be a little less 


than the increase in the number ol 


burners—-probably 5 to 6 percent over 





Herbert Willetts 





HERBERT WILLETTS, 


pre sident and director in charge 


vice 


of domestic marketing for So- 
ony Mobil Oil Company, Inc., 
began his career with the com- 
pany June 13, 1923, upon grad- 
uation from Union College at 


Schenectady, N. Y 


in the marketing of petroleum 


His training 


products began as a clerk in the 
fank and Pump Department 
He became successively a junior 
salesman, 


salesman, a_ general 


and district marketing assistant 
in service station work. He was 
assistant district 
Troy, N. Y., his 
Utica, N. Y 


be« ame 


then made 


manager in 
native city, and 


Willetts next manage! 


of the Buffalo District, then was 


advanced to assistant manage 
of the Lakes division at Buffalo 
Later he was appointed man- 
ager of the Philadelphia divi 
that he 
moved to New York as nanavel 
of the New York City division 

In 1945 Willetts was assiened 
to Socony-Vacuum headquarters 


New York 


the nh as 


sion, and following 


at 26 Broadway, 


first as assistant and 
manager of the Eastern market- 
later became 
Central 
1947 was 
named general manager of Do- 


He was eles ted 
1951 


ing region. He 
manager of the 
keting 


mar- 
region and in 


mestic marketing 
a director Dec. 4, 
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By 1965: 


U. S. refined product sales will have increased 2'/2 times over 1946. 
Free World sales (outside the U. S$.) will have increased 5'/2 times. 
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46 '48 


1956. Consumption of heating oil is, 
of course, greatly affected by weather. 
We assume normal weather in making 


our torecasts 


As for residual fuel oil—the heavy 
oil used mostly as an industrial fuel 

little 
cause additional supplies will be avail- 
able As proc esses im- 
proved, U. S. refiners have been mak- 
ing a 


change is likely, primarily be- 


refining have 


decreasing percentage of re- 
sidual, which as, the name implies, is 


the least valuable product 


Quality Will Improve——A 


tinued improvement in the quality of 


con- 
products seems inevitable. Competi- 


tion will see to that. One illustration 
of the result of this competition is the 
fact that today’s regular grade gaso- 
lines are equivalent in octane number 
to the premium gasolines of only five 
to eight years ago, the exact numbe1 
somewhat by 


Moreover. 


today’s regular grades have additives 


of years varying areas 


and companies many of 


that even the premiums did not have 
only three or four years ago. In quality 
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‘50 


‘52 '54 '55 '56 


charac teristics, other than oc tane, the 
regular grades are actually superior to 
the premiums of 
1952 and 1953. 


There has been a steady 


years as recent as 


trend to 
ward higher COMpression automobile 
engines, requiring even-higher octane 
gasoline for knock-free and ping-free 


performance The range of octane re 


quirement of cars now on the road is 


very wide, and may get wider 


A big question in the industry today 


is how many grade s ol gasoline should 


he sold to meet this wide range ol 


octane most eco 


requirement on the 


nomic basis, A few companies already 


market three grade 
third 


pri ed 3 cents higher than the middle 


have chosen to 


with the new vrade generally 
grade and 6 cents higher than regular 
grade, 

Others have indicated that they will 
stick by the 


least 


two-grade system for at 
the 


premiums to 


another year, but increase 


octane number of the 
meet top requirements 

Our experience with competition in 
the oil industry tells us that the two- 


‘58 


‘60 i965 


grade companies will not give up the 


market for highest 


ind that the 


even the com 


pression Cal three grace 


St Ihe I 


petitors vive 


will not let their two-grade com 


motorist in any group 


an appreciably better value for any 


extended length of time 


This suygests that the system which 


to be from the stand 


likely to 


nay not he 


proves sounder 


point of basi 


pre iil but 


CCONMOIICS 1% 
this 


mined for a lew year 


ce ter 


Higher 
plu the 
will 


omewhat higher price level in the oil 


Prices and Taxes 


of material 


costs 
and payroll cost 


of quality unprovement mean a 
year, In the 


metal and metal products 11 


industry next past three 


yeal truck price gone up 10 


pe reent 


percent and our average wage and 


re lated costs 20 pe roeent Lhe govern 


ment’ index for wholesale prices 


hows industrial products are up 6 ‘) 


pt reent 


During that same period, from 


August 1953 to August 1956, the aver 
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Gasoline 

Kerosine 

Distillate Fuels 
Residual Fuels 

Jet Fuels 

Lubricants 

Asphalts & Road Oils 
Liquefied Pet. Gas 
Other Products 


Total 





Sales of Refined Products in the U. S. 


1955 1956 


(1000 BPD) 
3,792 3,953 
310 311 
1,705 1,781 
1,543 1,544 
222 249 
120 124 
279 308 
450 485 
446 491 


8,867 9,246 


1957 





3,621 
320 
1,593 
1,527 
154 
116 
255 
391 
438 


8,415 











age wholesale price of heating oil was 


up about 5 percent, but gasoline 
prices, excluding taxes, actually in- 
creased only one-half of 1 percent. 
Federal and state taxes on gasoline, 
incidentally, now average 8.8 cents a 
gallon, which adds 53 percent to the 
price of gasoline at the wholesale level. 

During the past few years the indus- 
try has been plagued by a number of 
gasoline price wars, which in some 
localities have been both prolonged 
and very severe, They have been costly 
to both dealers and suppliers and in 
instances have had no realistic 
economic 


most 
base 

There are some indications that 
these wars are abating, though the 
possibility of excessive gasoline stocks 
going into the winter is causing con- 
cern, Nevertheless, there is reason to 


think that there is increasing realiza- 


tion in the industry that uneconomic 
price cuts do not solve the problem 
of meeting rising costs 


Capital Outlays to Increase 
Despite the record level! of capital 
spending last year, it is expected to 
be higher this year, and still higher 
next The $6 billion 
plus for 1957 is almost half again as 


year figure of 
much as the industry’s domestic capi- 
tal expenditures only 4 years ago and 
more than double those of 6 years ago. 
This may give you a picture of how 
the oil industry’s activities may affect 
the economy in general and the re- 
fining industry in particular. 


Outlook for 1965-——In 1946 Free 
World countries consumed about half 
as much oil as the United States, but 
sales are growing quite a bit faster 





Producing 

Refining & Chemical 
Marketing 
Transportation 
Other 





Capital Expenditures by Petroleum Industry 
in the U. S. 


1955 1956 1957 
(MILLIONS OF DOLLARS) 
$4,100 $4,200 $4,400 
835 900 950 
375 480 510 
240 305 325 

50 65 65 


$5,600 $5,950 $6,250 
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abroad than at home. By 1965, we 
expect that the free foreign countries 
will be using almost as much oil as 
the U. S. and five times as much as 
they used in 1946—the first full year 
after the end of the war. 

There are two reasons why it is 
appropriate to mention these foreign 
figures in comments that otherwise are 
limited to the domestic picture. One 
is that much of this rapidly growing 
foreign demand is being supplied by 
affiliates and subsidiaries of American 
companies. The other is that this 
growth in the use of oil is indicative 
of the economic development of coun- 
tries with which the U.S. has con- 
siderable trade. This development is 
bound to have a substantial effect on 
many American industries other than 
oil, 

ty the end of 1957, refined product 
demand in the U.S. will pass the 9.5 
mark-——almost 
double the 1946 demand of 4.9 million 
barrels a day, Our best guess is that 


million barrels a day 


domestic sales in 1965 will be over 12 
million barrels a day—2'/2 times those 
for 1946 

Foreign refined product sales will 
continue their phenomenal rise. By 
the end of 1957, countries outside the 
U.S 


barrels of refined products a day, com- 


will be using over 7.5 million 
pared with only 2.3 million barrels a 
day in 1946. By 1965, Free World 
excluding U.S 
million barrels a day 


sales will top 11 
only 1 million 
barrels a day less than the U.S. de- 
mand 


rate. In comparison, the 1956 


U.S. refined product sales are nearly 
2.5 million barrels a day more than 
the sales in the rest of the Free World 


countries combined. 


Basis for Predictions——The 1957 
estimates assume that there will be no 
major change in the international 
situation and that industrial activity 
and the general economy of the coun- 
try will improve moderately next year 
over this year’s levels. There has been 
no attempt to show the effect of any 
major supply problem resulting from 
the Suez Canal crisis. 

The 1957 and long range estimates 
are based on consumption and do not 
include duplications that would arise 
from sales prior to the marketing level 
or transfers between departments 
within integrated companies. In other 
words, each barrel of oil 


has been 


counted only once. ++ 
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FIGURE 


1—Sampling facilities for monitoring octane number for 
hydroformer: Dual cell element allows for both feed and product analysis. 


FIGURE 2—Sample cell for monitoring propane-oil ratio is mounted in 
the process stream line 


Continuous Monitors Developed 
For Reforming and Dewaxing 


Using the dielectric constant principle, Humble has instruments on its cata- 


lytic reforming units to monitor octanes and on dewaxing units for propane-oil ratio. 


B. W. Thomas* and J. B. Beaugh 


Humble Oil & Refining Company, Baytown, Texas 


SUCCESSFUL APPLICATIONS 
have been made of dielectric constant 
for monitoring the octane number of 
feed and product streams in catalytic 
reforming and for measuring pro- 
pane-oil ratios in a lube dewaxing 
process, Previous descriptions of di- 
electric constant uses in the petroleum 
and chemical industries include stream 
monitoring of viscosity index improve- 
ment, aromatics in naphthas and oil 
in wax by Humble,' acetone purity by 
Shell, 


in pipe 


and cut point determination 
Re- 


Correlations of instrument re- 


line batching by Esso 
search, 
sponse with changes in octane num- 
the 
the 


fact that dielectric constant values for 


ber and propane-oil ratios in 


present discussion are based on 
aromatics are higher than for similar 
naph- 


thenes and values for lubes are higher 


boiling range paraffins and 


than for propane. In monitoring the 


reforming process both feed and prod- 
uct streams pass continuously through 
a water bath and separate capacitance 
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TABLE 1 


Basic Data On Reformer Feed and Product 
Streams 


Feed Prod 





MONDAY 





16.0 | Wa 
0.7625 0.8067 
1.4264 1.457% 
2.054 2.197 
21.0 65.0 





TURSDAY 





0.0009 
0.0007 
0.0042 
04 








500 5.0 

0.8085 0.0400 
4502 0.0345 O00077 
> ny? 0.149 0.0082 
wD) 70 14 


0.0011 


span 
variate 


content 


cells from which signals are received 


alternately on a single point recorder 
For monitoring propane-oil ratios the 
capacitance cell is made a part of the 
line through which the 


process pipe 


entire mixture flows continuously, A 


standard capacitance recordet 
equipped with temperature compen 
full 
employed for 


Phi 


systems 


sation and having a span of 9 


micromicrofarads 


these applications article ce 


scribes the sample and pre 


ents results obtained to date from 


plant installation of the dielectric 


constant recorders 


Bases for Applications —| 


been 


has 


discovered that a relationship 
between octane number and the 


feed 


exists 


aromatic content of the and 


product streams of a reforming oper 
if has 
lable | 


tric constant of these 


hee n found 
di lec 


tream is a 


ation. Furthermore 


as shown in that the 


measure of the aromatic content (and 


therefore the octane number and 
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FIGURE 3—Instrument performance during 

operation on a two-reactor reformer: Feed and 

product are monitored some four times per 
hour. 


that the dielectric 
surprisingly more sensitive to changes 
in aromatic content than density and 
refractive index, 


furthe: constant is 


In ‘Table 2 are shown laboratory 
results of dielectric constant recorder 
readings and Research Octane num 
ber data on reformer feed and prod- 
uct samples, For the 350 F. and 260 
F. end point naphthas recorder re- 
1.16 2.37 
respectively, per octane number im- 
provement were observed, ‘Thus it can 


sponses of and divisions, 


be seen that the change in dielectric 


constant or recorder movement for a 
number 


feed 


and composition 


given octane improvement 


varies with stock boiling range 


In propane dewaxing of lube oils 
the chilling and filtering steps for re 
moval of carried out batch- 


wise. Filtering rates depend primarily 


wax are 


on the ratio of propane to oil for a 


given oil batch and are highest for 


* Present address: Texas Butadiene 


Corporation, Houston 


and Chemical 


FIGURE 4—Instrument performance on a plat- 

inum catalyst reformer: Rapid recorder excur- 

sions were caused by frequent adjustment of 
reactor conditions 


mixtures containing high concentra- 
tions ol propane On the other hand, 
excess propane in the constant volume 
mixture will require extra chilling ca- 
pacity and will reduce charge rate of 
oil with a corresponding reduction in 
dewaxing plant Capac ity Optimum 
conditions of operation exist for a sys- 
tem of this kind only when filtering 
time and chilling time are balanced. 
Propane-oil ratio requirements for 
stocks normally processed in the de- 
waxing unit vary from 3 to 1 for 
easily filtered oil to as high as 7 to 1 
for the most difficult oil. 

The dewaxing unit operates in close 
sequence with a propane deasphalting 
process and because of the low level 
maintained in an 


intermediate pro- 


pane reboiler a highly dynamic sys- 
tem 1s required to monitor the pro- 
pane-oil ratio of feed to the dewaxing 
unit. A float type densitometer was 
installed in a side arm of this stream 
several years ago but its operation has 
been unsatisfactory because of wax 


float 


accumulation on the bulb and 


TABLE 2 
Dielectric Recorder Response to Research Octane Number 


RES. OCT. No 


Time Prod 
LOA xs 80.4 
6P ; V1.4 
1OP 2 Ol. 
2A iy 919 

LOA 91.3 
Pp » 00.6 

O20 


* 350 F. End Point Naphtha as feed 
1 24-hour composite samples with 260 F 
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D.C, RECORDER Recorder 
Change Per 
Octane No. 


Feed Prod Diff 
13.0 82.5 10.5 
1 ) 90.0 17.0 
5 BAS 5.0 
144.0 90.0 16.0 
; 

4.0 87.0 M0 
' 


5 
if 
10 80.0 16.0 
7 
»«) 20 0 0 


End Point Naphtha 
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FIGURE 5—Instrument performance on the 
same reformer: Stable operations during an 
entire 24-hour period. 


the absence of means for temperature 
compensation or control 
Dielectric constant values for pro- 
pane and two typical feed stocks to 
the dewaxing plant are compared in 
the table below: 
Dielectric 
Constant 
2.44 


Tempera- 
ture 
100 F 
100 F 
100 F 


This means that as the propane to oil 


Stocks 
Coastal Residuum 
Panhandle Residuum 


} } 
Propane 1.50 


ratio is increased the dielectric con- 
stant of the mixture will decrease, but 
for convenience the recorder was ar- 
ranged to move up scale with an in- 
crease in propane content. Based on 
the above data the standard capaci- 
tance recorder with a proper test cell 

36 micromicrofarads when filled with 
air) can be arranged for full scale 
motion as the ratio of propane to oil 
for these stocks changes from 3/1 to 


Tea 


Sampling Systems 


cilities by 


Sampling fa- 


which octane number is 
monitored for hydroformer feed and 
product streams and those used for 
monitoring propane-oil ratios in pro- 
pane dewaxing plant feed stocks are 
shown schematically in Figures 1 and 
9 


respectively, Both applications 


make use of automatic temperature 
compensation to eliminate the neces- 
sity for precise temperature and flow 
contro] 

The dual cell sample capacitance 
element used in the octane numbet 
monitoring service has been described 
previously.* In this application the 
feed and product test streams flow 
under line 


continuously pressure 


through heat exchange coils and test 


1. 35, No. 10 





capacitors submerged in a water bath, 
after which they return to the process 
stream at a lower pressure. Cooling 
tower water is used in the air-stirred 
bath to maintain the stream tempera- 
tures within the temperature compen- 
of +15 F. Separate 
auxiliary oscillators are used on each 
cell of the dual capacitor and an 
electrical timer switch alternates the 
dielectric 


sator range 


constant recorder between 


the two streams. Sample measurement 


cells and temperature compensation 


elements the 


signals 


are located near test 


streams and electrical 


are 
passed to the control room recorder 


through two coaxial cables 


As shown in Figure 2, a four-foot 
section of three-inch diameter flanged 
pipe, with a one-inch concentrically 
mounted metal rod, serves as the Salmn- 
ple cell for monitoring propane-oil 
ratios. The entire process stream of oil 
and propane flows through the annu- 
lar space of the cylindrical capacitor 
Electrical the 
metal rod electrode and the external 
auxiliary oscillator 


connection between 
is accomplished 
with a standard spark plug through 
the three-inch pipe wall. 

The temperature compensator is in 
the 
main flow stream and signals are car- 


continuous thermal contact with 
ried to the control room recorder by 
means of a coaxial cable. Operating 
temperature of the dewaxing plant 
100 F 
perature fluctuations are maintained 


feed stream is near and tem- 


within the compensator control range 
(+13. ¥.) & 
cooled Although a 
4-inch the 


propane-oil feed mixture, the capaci- 


means of a_ water 


heat exchanger, 


diameter line is used for 
tance spool for this application was 
made of 53-inch diameter pipe in order 
to increase flushing rate through the 
cell and reduce adherence of wax (or 
asphalt to the cell To 
date, no accumulation of solids on the 


cell 


test walls. 


measuring walls has been ob- 


served 


Performance of the Instruments 
and Their Use as Process Monitors 

The standard capacitance recorder 
is designed for use with one or more 
suitable measuring elements which 
undergo changes in capacitance in 
accordance with changes in dielectric 
constant of the test liquid filling the 
capacitor annular space, Operating at 
a frequency of 1.7 megacycles, signals 
head 


from the auxiliary measuring 
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or oscillator are passed to the re 


After 


recordet 


corder through a coaxial cable 
proper adjustment of the 
oscillator system and correct setting of 
the temperature Compensation 
the instrument has performed reliably 
for periods up to several months with 
out appreciable drift or instability 
Octane Monitoring — |! 


two 


unit, 


more streams are to be monitored or 
compared with one instrument, use of 
separate sample capacitance elements, 
each equipped with an auxiliary oscil- 
advantages 
the 


lator, offers many ove! 


sequential passage of several 
streams through 


cell 


of the cell are eliminated, and electri- 


a single « apat llance 


lime requirements for flushing 


cal switching of the coaxial cable to 
the several auxiliary oscillators is more 
rapid than stream switching, In the 


present application the two streams 
continuously 
bath but 


probe is re 


under test are passed 


through a common wate! 


only one comprt nsator 
quired to eliminate temperature fluc 
tuations in cooling tower water to the 


bath 


Ope ration of the dielectric constant 


octane monitor was carned out on a 
two-reactor reformer system in which 


bed 


other 


catalyst regenerated 
the 


record of the 


one was 


while was on reaction A 


instrument pe riormance 


during this service is shown in Figure 


} It can be seen that both feed and 


product are monitored some four 


times per hour. Measurements for the 


longer period upper scale readings 


correspond to depentanized reformer 


readings 


Pe ak 


}) 


product and the lower scale 


represent response to feed sto k 
readings on the product stream at 2 


to 3-hour intervals result from initial 
operations after feed is switched to a 


A gradual 


reduction in recorder reading 


newly regenerated reactor 
octane 
with observed for 


both of the 


numbet time 1s 


reactor systems 


Operation of the monitor during 
tests on a platinum catalyst reformer 
in which four reactors are while 


a filth 


shown in Figure 4, The rapid recordes 


inh US 


reactor is being regenerated 1s 


excursions were caused by product 


change resulting from frequent ad 
conditions during 


Attention 1 


justment of reactor 


the test called to the 


instrument response to a change in 


feed stock 


reduced at 5:45 


reformer Reactor tempera 


ture wa pin in 
inticipation of a 1:20 
feed stock 
point naphtha 


had 


highly aromati 


pam switch in 
from 260 F, to 300 I 
Although the 
reduced for the 
260 F. feed, the 


produc t 


end 
reaction 
severity heen 
more 
number of the first 


00 | 


octare 


from the stock caused an off 


Accord 


however, less 


scale reading on the recorde 


ing to the record than 
two hours was required to achieve de 
sired equilibrium operation following 
the change in feed stock. Without the 
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FIGURE 6—Calibration curves for octane number data and recorder readings: They vary with the 
three different feed stocks, 


rapid response dielectric constant 


monitor more than five hours would 


likely have been required to restore 
desired octane number production 


The 


represents 


following the feed stock switch 


chart shown in Figure 5 
stable operation on the platinum cata 
lyst reformer during an entire 24-hour 
period, 

Calibration curves plotting Labora- 
Research Octane Number 


against corresponding recorder read- 


tory data 
ings for the standard 5 mmf full span 


instrument are shown in Figure 6 
Separate curves are required for the 
three different boiling range feeds and 
their products because of composition 
The 260 F 


naphtha has fewer high dielectric aro- 


differences end point 
matics and naphthenes but more high 
octane number paraffins than the 300 
S50 F 


naphthene content of 260 F 


and end point stocks, The low 


stock 


requires greater severity for conver 


sion of paraffins and/or naphthenes to 


aromatics, The 350 F, end point stock, 


having more and heavier naphthenes, 


requires less severe reforming to 
achieve the required octane number 
hence, reaction the 


increase ; on 


heavier stock can be accomplished 
with less severity and with less change 
in dielectric constant 

Although most of the data for the 
curves in Figure 5 fall within the 50 


to 60 octane number level for feeds 
and between 80 and 98 octane units 
for the stabilized product, continuous 
the of 
appear to be justified Average accu- 


of Research 


these stor ks is 


curves between two sets data 


racy for determination 


Octane numbers for 


about 1.5 units for the feed stocks 
These inaccuracies result from fluctu- 
ations in fractionation cut points for 


both feed 


produc I 


naphtha and stabilized 
as well as from variations in 
composition of crude stocks from 
which some reformer feeds originate 
It should be emphasized that a greater 
ol 


ol these 


accuracy in measurement the di- 


electri property streams 


would not necessarily improve the 


TABLE 3 
Dielectric Constant Data on Propane-Oil Mixtures 


DIEL. CONST. VALUES 
Propane to 
Oil Ratios Coastal Panhandle 
2.440 2 
1735 

68S 


40 
685 
l 1.648 
1.656 | 623 
1.634 1.605 
l 

l 


100 Percent oil 
/1 

t/\ 
5/1 
6/1 
7/\ 617 502 


7 
100 Percent NOOO 00 
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SAMPLE CELL 


CAPACITANCE VALUES RECORDER READINGS 


Coastal Panhandle Coastal Panhandle 


jelow Zer 


correlation between octane number 


and recorder response 


Propane-Oil Ratio Monitoring 
lube 


Humble follows immediately after the 


Propane dewaxing of oils at 
propane deasphalting process; hence, 
control of the propane-oil ratio from 
deasphalting is of prime importance 
to the dewaxing process. Prior to wax 
removal by filtration in this process 
the chilled 


batchwise by autorefrigeration. Rates 


propane-oil mixture 1s 


at which the oil can be filtered for 
removal of the wax depend upon the 
propane-oil ratio of the mixture, High 


fil- 


tering, but as the propane-oil ratio 


propane contents make for fast 


is increased the oil content of each 
batch is correspondingly reduced. ‘This 
means a loss in throughput or plant 


effi- 


process it 1s 


capacity. Thus, for maximum 


ciency of the dewaxing 
important to control the propane-oil 
ratio so as to maintain a balance be- 
tween chilling time and filtering time 

Experience at this unit from bomb 
sampling and weight measurement of 
the propane-oil stream has indicated 
ratio requirements from 3 to | for 
easily filtered oils to as high as 7 to 1 
the difficult filter 
Based on measured dielectric constant 
2.440 2.240 


typical oils as those from Coastal and 


for oils most to 


values of and for such 
Panhandle crudes and on a literature 
of 1.500 at the 


same temperature, the measuring cell 


value for propane 


capacitance in alr was 


afford the 
Dic lec tri 


adjusted to 
Table 3 


constant values were com- 


results shown in 


puted for the mixtures on a volume 
ratio basis without correction for vol- 
Since 


the recorder used for this application 


ume loss due to solubility data 


had a full span of 5 mmf, and a total 
cell capacitance requirement between 
50 and 70 mmf, the sample cell ca- 
pacitance in alr or when empty was 
adjusted to a capacitance of 36 mmf 
Adjustments were made in physical 
test cell until the 


dimensions of the 


desired was obtained 


this 


capac itance 
Multiplication of 
by the dielectric 


stant data shown in columns 2 


of ‘Table 


sample cell mixture values shown in 


apa itance 


value (356 mmf con- 


and 3 
} gave the corresponding 
columns } and 5 ol the Same table 
By 


the recorder it was possible to drive 


reversal of the input signal to 


the recorder up scale with a decrease 


in dielectric constant or an increase in 


the propane-oil ratio, This condition 
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me, 


‘= 


FIGURE 7—Operating chart from monitoring 
propane-oil ratio at dewaxing plant: Erratic 
fluctuation was not due to instrument. 


is presented in columns 6 and 7 of 
Table 3 for the 
cated, A plot of 
pane-oil ratios is shown in Figure 10. 

Operating charts from use of the 
dielectric constant apparatus at Hum- 


two feed stocks indi- 


these data versus pro- 


ble’s Dewaxing Unit are shown chron- 
ologically in Figures 7, 8, and 9. Ex- 
the 
ratio were in evidence during the en- 


tremely erratic fluctuations of 
tire 24-hour period of Figure 7. In the 
early stages of this application it was 
thought that the rapid recorder move- 
ment meant instability in the capaci- 
tance recorder electronic circuitry, 
Later it was concluded however, that 
the recorder motion represented real 
propane-oil ratio changes caused by 
the rapid dynamics associated with a 
low level in the propane reboiler sys- 
tem. Operation indicated in Figure 8 
is not only erratic for short periods of 
time but shows that the reboiler was 
upset for most of the day. On several 
occasions recorder readings exceeded 
full scale deflection, indicating pro- 
pane-oil ratios greater than 7 to 1, 
while at other times rather smooth 
performance was achieved for one o1 
two hours. Markedly improved per- 
formance in control of the propane- 
No 
doubt some of the improvement in 


oil ratio is indicated in Figure 9 


control shown here has resulted from 
more rapid knowledge of the process 
afforded by the continuous dielectric 
constant instrument. Operating per- 
sonnel at this plant are in good agree- 
that the dielectric 
cording 


ment constant re- 


affords valuable 


the 


instrument 


aid in better control of lube oil 


dewaxing proc ess. 


Calibration curves in which pro- 


pane-oil ratios are plotted against re- 
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FIGURE 8—Operating chart from same plant: 
Changes in ratio were caused by low-level in 
propane reboiler system. 


RATIO 


PROPANE - O:L 





FIGURE 9—Operating chart from same plant: 
Improved control resulted from better under- 
standing of dewaxing process 


PANHANDLE STOCK 


| 





60 


RECORDER READINGS 


FIGURE 10—Colibration 


curves for propane-oil ratio and recorder readings 


They also vary 


with the plant feeds 


the feed 
stocks already mentioned are presented 


cording readings for two 


in Figure 10. Because of 


difficulties 


sampling 


and inaccuracies en- 
countered in making actual propane- 
measured 
the oil 
stocks and literature data for propane 
the 


values presented in ‘Table 3. In using 


oil ratio determinations 


dielectric constant values for 


were used to compute mixture 
this apparatus the calibration curve is 
of rather little significance; instead of 
striving for a preassigned propane-oil 
ratio, process adjustments are made to 
the filter 


begins to time 


drive recorder up scale if 


time exceed chilling 
and down scale if filter tume becomes 
less than chilling time. As soon as a 
balance between filter time and chill 
ing time is achieved for a given feed 


stock efforts are then directed toward 


holding the recorder reading or pro- 


pane-oil ratio constant 


Conclusion 


sented in this paper and from discus- 


From the results pre- 


sions with process and ope rating per- 


sonnel, it is concluded that dielectric 


constant measurements afford a useful 
method for monitoring such processes 


as catalytic reforming and propane 


dewaxing 
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FIGURE 1—Flow scheme for Rexformer: It can 


also be operated as a Platformer with an entirely different stock charged to the extraction section 
‘ 


Rexforming Unit Makes 104 Octane 


Cosden unit at Big Spring is the first Rexformer to be built from ground up. 


The 3870 barrel - per -stream-day 
UOP Rexforming unit at Cosden Pt 
troleum Spring, 
built 


Corporation's hig 


‘Texas, refinery-—the first to be 


new from the ground up-—already has 
made a vasoline product testing ove! 
104 octane, leaded. ‘This fuel was ob 
tained from the processing of a fresh 
feed consisting predominantly of West 
‘Texas straight-run naphtha and a de 
gasoline, along 


pentanized natural 


with small amounts of other refinery 
the 
not been completed at the present 
Oil 
pany, designer of the unit, predicts 
that yield be 79 
liquid volume percent at this octane 


streams. ‘Test runs of unit have 


time. Universal Products Com- 


will 


Rexformate 


level 
The fresh feed is a composite of 


138 


several streams prepared by a flexible 
fractionation system which also serves 


other refinery units, and heavy ends 


from the feed preparation section of 


an aromatic producing Platformer. 


The straight-run naphtha portion de- 


rived trom sour crude oil also has 


been subjected to Unifining in order 
tO remove undesirable contaminants 


Fresh feed 


should not be 


composition, therefore, 
taken as “typical” of 
West Texas naphthas 

The 


section 


feed to the Rexforming reactor 
a mixture of fresh 
When the 
Cosden refinery is producing jet fuel, 
the feed 
tically no raffinate. A correspondingly 


represents 
feed with recycle raffinate 
reactor will contain prac- 
greater fresh feed capacity then will 
exist, however. 


PETROLEUM 


Cosden’s Rexformer supplements 
the existing Platforming-Udex combi- 
nation (now designated in this refinery 


as the “BTX Plant’) 


producing 20 million gallons per year 


which is now 


of nitration grade aromatic chemicals 
Soth the the Plat- 
former-U dex constructed 


Rexformer and 


units were 
by Procon Incorporated. Cosden also 
has recently placed on-stream a Uni- 
UOP 


staff. which 


designed by and 


the 


fining unit, 


erected by refinery 
has a capacity of 2100 bpsd. It will 
be employed to remove undersirable 
contaminants from one of the avail- 


able 


which, under the current operating 


straight-run gasoline stocks 


scheme, will form a part of the total 


fresh feed to Rexforming 


REFINER 





The Rexformer will be used to pro- 
duce high octane stocks for blending 
into aviation gasoline and premium 
motor fuel and, when desired, to pro- 
duce a high quality component of jet 
fuel. It has been designed to produce a 
minimum of 98 Research octane num- 
ber unleaded product (corresponding 
to approximately 102.5 on the Wiese 
octane scale extension when leaded 

The “BTX Plant” now will be used 
exclusively in the synthesis of benzene, 
toluene and xylene from petroleum 
The Udex unit 
into individual aro- 
matics of high purity. Formerly, the 
Platformer 


hydro« arbons. will 


separate these 
was operated under a 
blocked-out scheme to alternately pro- 
duce high octane motor fuel blending 
stocks, and high-purity 
chemicals. 


aromati 


The new fractionation system sup- 
plements existing fractionation equip- 
ment associated with the various other 
processing units in the Cosden refin- 
ery. One of its principal duties is the 
production of suitable feed for the 
new Rexformer from a straight-run 
naphtha and a 14-lb. natural gaso- 
line. It also depentanizes the raffinate 
from the solvent extraction section of 
the Rexformer. 

Additional 


tionation system are the production 


functions of the frac- 


of butane, iso- and n-pentane prod- 


ucts, and the preparation of an incre- 
ment of the charge stock for the 
“BTX Plant.” This latter 


may be predominantly C, through C, 


material 


hydrocarbons, C;-C, hydrocarbons, or 
only C, hydrocarbons, depending on 
conditions chosen for the system 

flow dia- 
The 
the 


Figure 1 is a schemati 
gram of the Rexforming unit 
reforming 


catalytic section of 


Rexformer consists of a heater con- 
taining three separate coils for charge 
and interheat service, plus a debu- 
tanizer preheat coil in the convection 
section; three fixed bed reactors con- 
taining Platforming catalyst; a prod- 
uct separator, and a debutanizer 
Auxillaries include recycle hydrogen 
compressors, pumps and the like. The 
overhead product condenser on the 
debutanizer uses air rather than water 
since industrial cooling water is a 
scarce commodity in the arid climate 
of West Texas 

It will be noted at this point in the 


flow sheet that an alternative opera- 
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tion is indicated for future incorpo- 
ration into the operating scheme 
Then, if desired, the Rexformer may 
be operated as a Platformer by di- 
verting the debutanized reactor prod- 
uct to storage. This would permit 
different stock 
to the solvent extraction section for 


charging an entirely 
the production of an aromatic con- 
centrate, The paraffinic 
sulting from solvent extraction then, 


raffinate re- 


in either case, could be disposed of as 
a jet fuel blending component of high 
quality, or utilized as part of the 
charge to the catalytic section 

The debutanized reactor effluent is 
charged to a liquid-liquid extraction 
column containing trays of special de- 
sign, where it meets in countercurrent 
the 
glycol-water solvent. The rich solvent 


flow a descending stream of 


is refluxed with a small stream of 
Rexformate before leaving the towe 
to knock back any low octane paraf 
finic hydrocarbons which might have 
penetrated to this point in the col- 
umn. 

The overhead product ot the ex- 
tractor, the raffinate, is predomi- 
nantly paraffinic in nature. The ex- 
traction conditions are selected so 
that, in general, the high-boiling, 
low-octane hydrocarbons are concen- 
trated in this stream, These materials, 
while low in antiknock quality, are 
the very paraffins which are particu- 
larly susceptible to conversion to aro 
matics and therefore are continuously 
recycled to the catalytic reactor se¢ 
tion thei 


highly paraffinic nature makes them 


Alternatively, however, 


TABLE 1 


Inspections of Charge to Rexforming and 
Product Quality 


Fresh Feed) Rexforming 
to Reactor 
Rexformer Charge 
Design Fresh 
Feed Feed Rerformate 
Gravit API 55.1 Hf 2 
ASTM Diatillatior 
IBP 
10 Percent 
30 Percent 
50 Percent 
70 Percent 
90 Percent 
EP 
Sulfur, Wt. Percent 
Basic Nitrogen, PPM 
Arsenic, PPB 
Hydrocarbon Types 
Paraffins 
Olefins 
Naphthenes 
Aromatics 
F-1 Octane, Clear 
+ Bee TEL/Gal 74.6 


* Mazimum Total Sulfur 
** Wiese Octane Beale Extensior 


desirable also as high quality compo- 
nents of jet fuel, and thus the Cosden 
operating scheme has been designed 
this when 


to segregate material 


desired. 

The raffinate may contain a small 
glycol 
a water wash is provided for this 
the 
glycol being sufficient to spring it 


amount ol solvent. Therefore 


stream. the resulting diluting of 


from the raffinate 


The 


bottom of 


solvent from the 


the 


rich stream 


extraction column 1s 
stripped of hydrocarbons in the sol 
vent stripper. The column is operated 
to produce the Rexformate product 
overhead and a glycol bottom prod- 
uct for return to the extractor which 
is of the controlled composition re- 
quired for the desired solvent action 
in the extraction column, “Excess” 
water in the charge to the stripper 1s 
carried overhead with the hydrocar- 
bons, is separated in a receiver having 
a water leg, and is continually re- 
cycled as washing agent to the raffin- 
ate wash column. The wash water 
carrying the recovered glycol enters 
the 


cooling is 


the stripper via inlet 
Au used in 


the stripper overhead condenser, Sub 


stream to 
the reboiler 


cooling of the hydrocarbon product 


to storage—Rexformate—is obtained 


in a shell-and-tube condenser against 


wate! 
The operating flow provides the 
essential clues to Rexforming opera 


tion and the differences between it 


and the older Platforming and Udex 


processes from which it was devel- 


oped, Only moderately severe reform 
ing conditions are employed in Rex- 
forming since it 1s not necessary to 
compensate for the equilibria-limiting 
aromatics formation which develop in 
once-through Platforming to high 


he 


reactor 


octane levels unreacted paral 


fins in the effluent are con 


tinuou recycled in 


Rexforming 


whereas conversion must be much 


more complete in the essentially 
single pass 


Another 


conditions in 


operation of Platforming 


difference is that reactor 


RKexforming are set to 
produce the desired amount of paraf 
finic raffinate later in the process. In 
Platforming, reaction conditions are 
Plat- 


In Rexforming, ex- 


determined by the quality of 


formate desired 
tractor conditions determine the 


quality of Rexformate; reactor condi 
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Rexforming Unit Makes 104 Octane... 
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FIGURE 2—Flow scheme for fractionation section: Charges five diverse streams. 


tions therefore may be mild 


Cosden’s new fractionation unit is 
it 
serves as a feed preparation section 
for 


described last because not only 


the Rexformer but has other im- 
portant functions in the operating 
It also 


contains provisions for the future, 


scheme of the Cosden refinery 


when the refinery management may 
find it 
tane and, 


desirable to isomerize pen- 


A 


n-pentane stream is recovered now in 


conceivably, hexane. 
this unit. Another column. for which 
space has been left in the plot plan, 
is all that will be necessary to addi- 
tionally produce separate normal and 
isohexane streams. 

The present unit is designed to be 
flexible (see Figure 2). It charges to 
its current five columns such diverse 
streams as debutanized straight-run 
gasoline, 14-lb, natural gasoline, sta- 
bilizer overhead from the HF Alkyla- 
tion unit, a C, stream from other 
light ends recovery facilities, and 
paraffinic raffinate from Rexforming 
From these it produces butane, nor- 


mal and isopentane, part of the 
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straight-run fresh feed to Rexforming 
along with depentanized raffinate re- 
cycle, and a small quantity of heavy 
be 


bottoms which may used in a 


variety of ways. 
Straight-run gasoline from No. 2 
to 


crude distillation unit is charged 


the first column which, in “normal” 
flow, acts as a depentanizer. (It can 
The bottom 
product is fed to the No, 2 SR col- 


umn which is operated to provide the 


be set to dehexanize. ) 


increment of desired Cy to Cg, feed 
the “BTX Plant.” The 


product from this column, which con- 


for bottom 


tains sulfur and other contaminants 
undesirable in further processing, 
then is fed to the Unifining unit for 
purification, after which it becomes 
part of the feed to Rexforming, The 
C, overhead from the No. | column 
is fed to the natura! gasoline depen- 
tanizer. 

lhe natural gasoline debutanizer 
derives the major portion of its charge 
from 14-pound natural gasoline pur- 
chased an outside material. 


as raw 
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The natural gasoline depentanizer is 
a double column, the lower section 
functioning as a raffinate splitter in 
order to depentanize this recycle 
stream to the Rexformer. Depentan- 
ized natural gasoline is taken as a 
to 
charge, carrying with it the raffinate 


side-cut directly Rexforming 


recycle. The heavy ends from these 
charge stocks are taken as a bottom 


product to storage 


Towers Erected Last— When 
ground was broken for the unit on 
January 18 


promised completion), steel was so 


six months prior to 


short that column fabrication had to 
be delayed two and one-half months 
To complete the unit on time, Pro- 
con decided to build the rest of the 
unit first and then erect the eight ma- 
jor and several smaller columns. Scale 
models of the equipment were used to 
work the for 
poles, winch trucks and cranes in col- 
umn The first 
erected by May |, six more were up 
by the end of May and all the re- 
maining towers were installed by mid- 
June 


out space needed gin 


erection tower was 
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The Polyalcohol family (major commercial products). 


What's the Outlook for Polyols? 


The next five years look good for polyhydric alcohols. Production and end- 
use patterns for the nine most popular polyols are discussed. 


J. W. Everson 
The Dow Chemical Company 
Midland, Michigan 


ent market and estimated future de- methylolethane and trimethylolpro- 


1955 WAS AN especially good year 


for the family of chemicals known as mand for these polyols of greatest vane, will be presented 
, | ] 


commercial 


polyhydric alcohols, or polyols. Over 
1300 million pounds of products be- 
longing to this group were manufac- 
tured last year. In this review and 
outlook, short summaries of the pres- 
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significance, namely 


ethylene glycol, diethylene glycol, tri- 


ethylene glycol, 


glycerine, pentaerythritol, sorbitol, 
and the two relative newcomers tri- 


propylene glycol, 


Ethylene glycol is the polyol pro 
duced in largest quantity; 870 million 
pounds were made in 1955, The his- 


tory of ethylene glycol has been one 
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of expanding markets and more di- 
versified markets. This important 
product has increased its penetration 
of specific uses such as antifreeze, ex- 
plosives, hydraulic fluids, as a plasti- 
cizer in plastic films, and it has also 
found new markets as a component 
in the manufacture of synthetic fibers 
and films, and polyurethane resins. 

The importance of ethylene glycol 
to the over-all economy is attested by 
the inclusion of facilities for glycol 
production in government expansion 
goals of 1951-53. The goal for ethyl- 
ene glycol was set at 850 million 
pounds and by December 15, 1952, all 
of the necessary increases in capacity 
were committed either by rapid tax 
amortization of facilities or by un- 
assisted expansions. Business and De- 
fense Services Administration (BDSA) 
now rates the US ethylene glycol ca- 
pacity at 1070 million pounds 

During the past 25 years ethylene 
glycol has grown from a product pro- 
duced by one company at one loca- 
tion to the present situation in which 
there are seven producers with plants 
at 11 locations. Recently four addi- 
tional facilities have been announced 
Up until about 1936, installed glycol 
capacity was somewhat in excess of 
100 million pounds per year. During 


the next ten years new producers 
built plants, with the result that by 
1945 the capacity was of the order of 
1945 to 


1955 this pattern was repeated and 


300 million pounds, From 
new plants together with incremental 
expansions have pushed glycol capac- 
ity over 900 million pounds by 1955, 
By 1958 the expansions and intensions 
which have been announced to date 
should bring glycol capacity to a fig- 
1100 and 1200 million 


ure between 


pounds, 


This discussion of capacity for pro- 
duction of ethylene glycol has been 
in terms of design capacity. What is 
the situation in terms of actual pro- 
ductive capacity? The past year has 
seen an unprecedented demand for 
ethylene glycol. Production at the be- 
ginning of the year was at a moderate 
rate, of the order of 52-60 million 
pounds per month for the first four 
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months. During the remainder of 
1955 the rate has increased considera- 
bly and for a three month period 
85.5 per 
month, This is equivalent to an an- 
1025 


pounds in contrast to a rated capacity 


averaged million pounds 


nual production of million 


somewhat over 900 millions pounds 
per year 

The market for ethylene glycol is 
quite specialized in that the largest 
quantity is for one particular use 
automotive antifreeze. Consumption 
of the balance of the output is diversi- 
fied. Our estimates of national ethyl- 


ene glycol usage are shown in Table 1. 


Table 1—Consumption Pattern for 
Ethylene Glycol, 1955 


Application Percent of Tota 
Anti-freeze 79.0 
Explosives 4.5 

( ieheon Paper, Leather 5.1 
Synthetic Fibers 2 
Hydraulie Fluids 1 
Industrial Coolants 

Alkyd Resins 1 
Adhesives 0.6 
Miscellaneous and Export 5.2 


“ 
/ 


100.0 


As for the largest use, very signifi- 
cant changes have occurred in the 
antifreeze consumption pattern in re- 
cent years. While the relative portion 
of total antifreeze now held by per- 
manent and evaporative types is diffi- 
cult to determine, there are indica- 
tions that ethylene glycol constitutes 
over 65 percent of the total 

Producers are, of course, concerned 
over the longer range implications of 
a change from the piston type auto- 
motive engine to the gas turbine on 
ethylene glycol usage. Reports from 
Detroit range, on the one hand, from 
that 


piston engine are definitely numbered 


the conclusion the days of the 
to a feeling that there are numerous 
modifications and improvements yet 
to be made within the objectives of 
manufacturers, That the gas turbine 
will be used for automotive purposes 
appears to be an eventuality largely 
accepted by many key people in the 
automotive and petroleum industries. 
and 


The big questions are How 
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When? We can contribute very little 
to the answers, but we do not expect 
the development to materially affect 
antifreeze requirements by 1960. 

We expect future demand for eth- 
ylene glycol to increase. As at present, 
antifreeze will account for the major 
portion of ethylene glycol sales. As- 
suming that glycol continues to in- 
crease its share of the antifreeze mar- 
ket, and that 


expected from their past rates, future 


other uses grow as 
ethylene glycol requirements are esti- 


mated to be as shown in Table 2. 


Table 2—£thylene Glycol Requirements 


YEAR 


Annual Requirements 


1956 900 million pounds 
1958 970 million pouads 
1960 1070 million pounds 


Diethylene glycol and triethyl- 
ene glycol are co-products in the 
manufacture of ethylene glycol. No 
capacity figures can be given for these 
products since producers can vary the 
output to some degree by altering 
process conditions. Production in 1954 
was 36 million pounds for diethylene 
glycol and 17 million pounds for tri- 
ethylene glycol. Output was higher 
last year, perhaps 50 million pounds 
for di and 25 million pounds for tri. 


Diethylene glycol has the following 


major uses: 


® As a 


mixtures. 


component in antifreeze 
@ In the Udex process for extract- 
ing aromatic hydrocarbons from 


aliphatic hydrocarbons 


@ In 


inks. 


the manufacture of printing 


® Dehydration of natural gas. 


@ As a plasticizer for paper 


Triethylene glyco] is used for: 
© Air purification. 
® Gas dehydration. 
® Plasticizer for cork 


Markets for 


have grown slowly. Actually triethyl- 


these two products 


ene glycol consumption has increased 
fairly fast percentagewise although 
the quantities used are not large as 
polyols go. Some triethylene glycol is 
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made directly to satisfy market needs. 


In times when ethylene glycol ca- 
pacity is expanding rapidly, there 
have been problems in selling the 
available co-products. Eventually us- 
age has caught up with output. De- 
mand by 1960 could be 10 percent 
greater than at present. 


Propylene glycol is manufactured 
by 3 companies in the U. S.—Car- 
bide & Carbon, Celanese and Dow. 
It is produced both by the chloro- 
hydrin process and is recovered in the 
air oxidation of a propane-butane 
stream. Present domestic capacity is 
of the order of 140 million pounds 
per year. Production in recent years 
is shown in Table 3. 


Table 3—Propylene Glycol Production 


Thousands of Pounds 


Production Sales 





81,738 
85,354 
78,964 
88,712 
90,626 


81,738 
76,531 
81,786 
80,116 
53,958 
57,637 





The higher levels of production 
during 1951-52 (See Table 3) were 
due to use of propylene glycol in 
antifreeze compositions when ethylene 
glycol was in short supply. 

Propylene glycol is offered in two 
grades—industrial and USP. Histori- 
cally USP has been the most impor- 
tant grade marketwise and is widely 
used in pharmaceuticals and cos- 
metics, as a tobacco humectant, in 
flavors, and as a plasticizer. The in- 
dustrial grade is used in the manu- 
facture of polyester resins, fatty acid 
esters, and hydraulic fluids, These 
markets have expanded with the re- 
sult that propylene glycol industrial 
has recovered much of the 
lost when the product was no longer 


volume 


used as antifreeze. 


In summary, markets for propylene 
glycol are growing, although slowly 
and steadily. Capacity is ample for 
estimated 1960 requirements. Demand 
may increase 20 percent above 1955 
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levels to a requirement of 85 million 
pounds by 1960. 


Glycerine is the oldest member of 
the polyol family in terms of quantity 
commercial use and certainly the one 
with the greatest diversity of uses. 
There are supposedly over 1000 uses 
for glycerine, Once derived solely 
from natural sources as a by-product 
of soap manufacture, fat splitting, and 
production of fatty alcohols, synthetic 
glycerine made from propylene first 
by Shell Chemical and now by Dow 
is an important factor in total glycer- 
ine supply. 

Consumption of glycerine as _re- 
ported by the American Soap and 
Glycerine Association was 235 million 
pounds in 1955. This was supplied as 


follows: 


From fats 146 million pounds 


Synthetic 82 million pounds 


Net imports 15 million pounds 


Total availability 243 million pounds 

Glycerine enjoys a wide market. It 
is so extensively used by different in- 
dustries that glycerine consumption 
is a sort of barometer of general eco- 
nomic activity. Table 4 gives a rela- 


tively accurate estimate of usage. 


TABLE 4—Glycerine Consumption Pattern 


USE Percent 
Alkyd Resins and Ester Gums 
Tobaceo 13 
Explosives 
Cellophane 
Cosmetics and Dentifrices 
Drugs and Pharmaceuticals 
Cork and Gaskets 
Other Uses 


As to future supply of glycerine, 
there could be considerable difference 
in viewpoint whether glycerine from 
soap making will continue to decline 
as synthetic detergents capture a 
larger share of the total detergent 
market. An estimate of 135 million 
pounds of glycerine from fats by 1960 
is based on in the 
supply of glycerine from soap, and 


further decline 
an increase in the amount produced 
from fat splitting and from fatty 
alcohols. We should count on net im- 
ports of not more than 10 million 
pounds since the industrialization of 
foreign countries will increase the de- 


mand for glycerine abroad, Synthetic 
glycerine capacity is now about 115 
million pounds. The government ex- 
pansion goal for glycerine is 325 mil- 
lion pounds, Estimated demand for 
glycerine by 1960 is 280-300 million 
pounds, 


Commercial quantities of penta- 
erythritol became available in the 
U. S. 1930's 


the first commercial producer, fol- 


in the early Niacet was 
lowed by Trojan Powder and Heyden 
Chemical Company. In those early 
years, the principal use for PE was 
in the manufacture of PETN (penta- 
erythritol tetranitrate) used in de- 
tonating fuses and blasting caps. The 
PE was a high purity grade and diffi- 
cult to manufacture. 

By about 1939, technical grade PE 
became available at a price that made 
it possible to produce resins and dry- 
ing oils of substantial PE content. At 
about the same time there was a tung 
oil shortage, which, as it turned out, 
gave considerable impetus to develop- 
ments of resins containing PE. 

Pentaerythritol is made in the U, S. 
by Hercules Powder, Heyden Chemi- 
cal, Trojan Powder, Delaware Chem- 
icals Company, Reichhold Chemicals, 
and Commercial Solvents. Capacity is 
now 73 million pounds 
Chemicals and St 


produce PE in Canada 


Canadian 
Maurice Chemicals 
Combined 
capacity is about 23 million pounds. 
The bulk of this output is exported 
both to the U. S. and foreign coun- 
tries since Canadian requirements are 
now about 4 million pounds per year 
The government expansion goal for 
pentaerythritol was 65 million pounds 
1955. This 


Since then both Hercules and 


by January | was ex- 
ceeded 
Heyden have announced expansions 
of 24 million and 25 million pounds 
Total 1957 


should reach 120 million pounds. 


respectively capacity 


Pentaerythritol is largely a one- 
Alkyd 
rosin esters consume practically all 
the PE produced Some PETN is still 


produced and some PE ester resins 


market chemical 


resins and 


are used as adhesives and binders, in 


floor coverings and as plasticizers for 
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vinyls and other plastics, Sales of PE 
run normally from 85-90 percent of 
production since some of the output 
is for captive use. PE growth in this 
market has been practically continu- 
ous and production was 65 million 
pounds in 1955 

Producers estimate future domestic 
consumption at 65-70 million pounds 
in 1956, 75-80 million pounds in 1958, 
and 90-95 million pounds by 1960 
This is a growth rate of about 7-8 
This 


demand is based on the outlook for 


percent per year increase in 
normal growth in alkyd resins and 
rosin esters plus the development of 
new uses for PE including new poly- 


mers and plasticizers 


Sorbitol is made by Atlas Powder 
Company by catalytic reduction of 
refined corn sugar with hydrogen. 
Capacity is reported to be close to 75 
million pounds per year which is a 
tenfold increase over 1950. Output is 
estimated at 35 million pounds last 
year of which more than half is sold 
and the balance used by Atlas to 
make fatty acid esters of sorbitol and 
surface active agents. Sorbitol is also 
used in the manufacture of explosives. 
Sorbitol is a very versatile product 


and, except for antifreeze and hy- 
draulic fluids, competes in the major 
polyol applications, One of the chief 
uses is as a humectant in tobacco, 
foods and candy. A specialized market 
for sorbitol is the synthetic of vita- 
min C, Sorbitol sells at 15 cents per 
pound for 70 percent solutions and as 
such possesses a price advantage over 
its chief competitor, glycerine. To 
date, sorbitol is not extensively used 


in alkyd resins 

As for the future, sorbitol’s markets 
are diversified and growing, Sizable 
growth will depend on securing a 
larger share of the total polyol mar- 
ket. Raw materials are readily avail- 


able and relatively cheap. Future de- 
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mand is expected to correspond 
closely to growth rates experienced 
since 1950. Requirements by 1960, 
both captive use and sales, could 
equal present plant capacity. 


Trimethlolethane and Trimeth- 
ylolpropane are relative newcomers 
among the polyols, but their presence 
has been welcomed and they seem as- 
sured of a permanent place in the 
family circle. Trimethylolethane is 
presently being offered in semi-com- 
mercial quantities at 40 cents pet 
pound by the two producers, Heyden 
Chemical and Trojan Powder. Cela- 
nese is expected to announce its entry 
shortly. 

Trimethylolpropane has been of- 
fered on a development basis by 
Trojan and about a month ago, Cela- 
nese began making carload shipments 
The present price is 43 cents per 
pound, 

The principal uses for these prod- 
ucts are in alkyd resins and polyur- 
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ethanes. The cross-linking character- 
istics are especially valuable in poly- 
urethanes. The producers look for 
sizable volumes to develop here which 
will make possible price reductions 
and this prospect should promote the 
use of these products in alkyds. 

1956 sales of trimetholethane and 
trimethylolpropane are expected to 
approach 4 million pounds, While this 
is still the early stage of sales devel- 
opment and forecasts are difficult to 
make, the objective is 16-21 million 
pounds by 1960 

Ethylene glycol will grow as anti- 
freeze requirements increase and as 
the permanent type secures a larger 
portion of the total. Other uses for 
ethylene glycol continue to look prom- 
ising. More diethylene glycol will be 
available and there will be periods 
when sales will be very competitive. 
Triethylene glycol, while smaller in 
volume, is doing well, especially in 
gas dehydration. Glycerine consump- 
tion and ability to supply have been 
nip and tuck in 1955, but increased 
capacity for synthetic will improve 
this situation. Propylene glycol is sell- 
ing well. stimulated by growth in 
polyesters and other resins. The out- 
look for pentaerythritol is 7-8 percent 
growth per year. Sorbitol has impor- 
tant captive uses and an advantageous 
price, which, together with the ability 
to be used in food and drug products, 
should enable sorbitol to increase its 
position in the polyol market. Tri- 
methylolethane and_trimethylolpro- 
pane expand the range of materials 
available to resin technologists and 
look to alkyds and polyurethanes for 
growth 

Each member of the polyol family 
has special properties and a price tag 
which preempt portions of the vari- 
ous markets. However, for many mar- 
kets the true demand is for a poly- 
hydric alcohol, and here the products 
compete based on properties, price, 
other factors that 


availability, and 


make for a sale 


Originally presented at the CMRA 
Annual meeting, New York City, May 
23, 1956. b+ Boo 
V ol 
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Store LPG in 


a Gas Sand? 


® La Gloria has found it very economical for 


large volumes. 


® Unique device meters propane withdrawal 
volume from storage. 


Homer C. Givens 
La Gloria Oil & Gas Company 


Falfurrias, Texas 


THE FALFURRIAS cycling plant 
of La Gloria Oil & Gas Company has 
been storing butane in a gas sand for 
the past six years and propane in an- 
other sand for fou Here are 
the six this 
experience : 

1. It 


store large volumes of this prod- 


years 
conclusions reached in 
is an economical method to 


uct. 

Liquid propane or butane will 
enter the sand at a lower pump 
discharge pressure than they will 
in the vapor state 

The sand must have sufficient 
pressure to allow withdrawal. 
The injection point to sand 
should be feet 
water contact to minimize hy- 
drate 
ing. 
The first year’s storage should be 


several above 


troubles when withdraw- 


withdrawn only until virgin gas 
starts producing. This helps in 
two ways: it simplifies account- 
ing and preserves pressure in the 
sand. 

When the gas sand is eventually 
depleted, all the LPG will be re- 
covered and quite possibly a 
larger percentage of the liquefi- 
able hydrocarbons originally in 
the sand. 

Big headache has been measuring 
propane withdrawal the 
sand, as orifice measurement cannot 
be depended upon. A unique device 
has been developed which meters pro- 


from gas 


pane volume with reasonable accuracy 
(less than 0.3 percent error 
be built for $600 
terials). It 


It can 


(labor and ma- 
is called a 


operated meter.” 


“capacitance- 


Construction of the unit is quite 
simple as can be seen in Figure 1. 

Several instrument companies man- 
ufacture the capacitance probe units 
and the magnetic switch is also easily 
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The solenoid valves and 
operating Valves A, B, C, and D (that 
have a high working pressure rating 
and 


obtainable 


almost instantaneous operating 
characteristics) are available in only 
valves are 
three-way, slide valves; and the op- 
erating valves are l-inch screwed, Any 
good magnetic counter may be used 


one design. The solenoid 


The probes are mounted eccentri- 


cally (Figure 2) in a device that can 
be rotated, thus allowing close adjust- 
ment of the the 


probes. This is the way to adjust vol- 


distance between 


ume measured very act urately ten 
gallons in this case. 

The probe units are wired in such 
a manner that the magnetic switch 
is not energized or deenergized until 
both have been activated or deactiv- 
ated. The probes are activated by 
water but not by hydrocarbon liquids 
The magnetic switch has two pairs of 
points closed and one pair open when 
it is deenergized, The opposite is true 
when energized 

The gage to assist in 
keeping the unit in calibration and 
determine 


v lasses are 


additional 
An excess amount of water at 


when it needs 
water 
all times is very important to keep 
propane from breaking through 

A cycle of operation is as follows 
Assume the interface between propane 
and water is an infinitesimal distance 
below the lower probe. Valves A and 
C will be open allowing propane to 
enter left tank and leave right tank 
Valves B and D are closed. 

As the and contacts 
lower probe, probe will activate lower 
probe unit 


water rises 
however, no change is 
made to magnetic switch because of 
interconnecting wiring between probe 
units. Water rise and 
when it contacts upper probe, which 
activates upper probe unit, the mag- 
netic is energized. This de- 


continues to 


switch 


energizes solenoid three-way Valve 2 
which Valves A and C 
energizes solenoid three-way Valve | 
which opens Valves B and D. At the 
same time as the magnetic 
the 


ceives a pulse and counts.one com 


closes and 


switch is 
energized, magnetic counter re- 
plete ‘ ycle or 20 gallons 

As the operating valves are changed, 
enters right tank and 
left tank. As 
reaches the infinitesimal distance be- 


\ aly es B 


and D close; and A and C open, thus 


propane now 


propane leaves wate! 


low lower probe, operating 


starting a new cycle 


failure Valves A, 


shutting 


In case of 
B, C 
the 


power is restored 


powe! 
and LD) all 


until it 


close thus 


unit in is bypassed or 
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This article was developed from a 


presentation at the Eleventh Annual 


Short 
Kingsville, 


| ce hnology, 
June 1, 1956 


( ourse in Gras 


lexas 





Meet 
the 
Author 


HOMER C 


spent 26 


GIVENS 


years in all phases ol 


has 


construction and operation of 


natural gas and gasoline plants 
Now 


Gloria Oil and Gas Company's 


superints ndent of La 


cycling and natural gas plant al 
Falfurrias, Texas, Givens joined 
the company as chief 
in 194] supervising 


struction ol 


operator 
alter con 
a gasoline plant at 
Edinburg, Texas, and another 
at Grand Rapids, Mich. He was 
chiet Shell 
Petroleum Corporation almost 
Natural Gas- 
took a 
years “on-the-job” training with 


Plant 


Corporation 


plant engineer for 
eight years in its 
Gasoline department 
Gasoline Construction 
and spent three 
years in the Natural Gas-Gaso 
line department of Gulf Oil 


Corporation He received a de 


gree in mechanical engineering 


from Oklahoma A & M College 


in 1929 














Store LPG in a Gas Sand? 

















4 


. hot 
4 nm * 7 
4 Weld - ooo cee wad J Between 5342'6 
Heducer ; 5352 in Casing 
/ waa a 
Interconnected es 
Capacitance HO Volts 
Probe Units AC 60 Cycle 




















Electric Wiring 
Operating Valves 
Solenoid Slide 
5-Woy Valves 

















FIGURE |1-Capacitance-operated meter: A way to measure propane FIGURE 3—Cross section of Maun and Pena sands and dual well 
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FIGURE 2—-Mounting of probe in vessel eccentrically: The way to adjust FIGURE 4—Separator used in withdrawing butane from storage: With- 
volume measured very accurotely. drawal rate was kept below 10 gpm 
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How La Gloria Developed Its Storage Set-Up 


Among the gas sands initially pro- 
duced at this plant were the Maun 
First Stray and the Pena Second 
Stray. The Maun was some 200 feet 
above the Pena and a dual well was 
completed in them with the Maun 
producing through the casing and 
the Pena through the tubing. After 
two years of production (1943), 
pressure had declined to the point 
that they would not readily produce 
into the gathering system. They were 
shut in and studies (see Figure 3) 
showed that they would be ideal 
sands for storing propane and bu- 
tane 

The underground storage project 
was started in 1950 

Only piece of equipment that had 
to be ordered was a pump as the 
remainder was on hand. The pump 
selected was an 18 x 3% x 12 out- 
side packed plunger type duplex 
steam pump. Maximum working 
pressure on steam cylinders was 300 
psi and with this pressure would 
move 35 gallons per minute at a 
discharge pressure of 5800 psi. How- 
ever, the steam pressure available 
was 235 psi which calculated to 
move the 35 gpm at a discharge 
pressure of approximately 4500 psi. 

Calculations showed that the LPG 
would have to be vaporized and in- 
jected as a vapor. They also showed 
that to accomplish vaporizations of 
butane at a reasonably low temper- 
ature methane would have to be 
mixed with the liquid butane at the 
pump discharge. 

Wellhead, shut-in pressure in the 
Maun sand was 1750 psi and in the 
Pena sand, 1700 psi. As these pres- 
sures had remained constant for ap- 
proximately six years it was known 
that each sand was a closed struc- 
ture. 

A 4-inch Schedule 160 line was 
laid from the pump to the well and 
connected to both the casing and 
tubing wings. A 2-inch Schedule 160 
line was laid from the injection gas 
compressor discharge header to the 
discharge of the pump to mix me- 
thane with the LPG to assist vapori- 
zation. A heater using 10 psi exhaust 
steam as a heating medium was set, 
but had not been connected in the 
system when in May of 1950 a large 
surplus of butane suddenly devel- 
oped 

A decision was made to try pump- 
ing liquid butane. The Pena was 
chosen because it had 50 psi less 
pressure, and the high pressure 
would be inside the tubing which 
would not burst as easily as it would 
collapse. Also the casing might not 
stand as high a pressure as necessary 
for injection. 

The pump was started and the 
discharge pressure soon rose to 3350 
psi and the pump speed was then set 
to hold that pressure. The total liquid 
volume of the 4-inch pipe to the well 
and the tubing in the well was cal- 
culated. It was noted that as soon 
as this volume had been pumped 
the pump discharge pressure started 
dropping 


Pumping continued for three days 
and could proceed at 30 gpm at a 
discharge pressure of 2150 psi at the 
end of that time. Consequently the 
heater and the 2-inch line were not 
used for the purpose installed. 

During May, June, July, and 
August of 1950 approximately 1'/ 
million gallons of butane were 
injected. During this period with- 
drawal plans were made and equip- 
ment installed. The field is a uni- 
tized operation, so provisions had to 
be made to measure the product 
withdrawn and any of the original 
gas that was produced with it. The 
accountants termed this original gas 
as “virgin gas.” 

A vessel, 48-inches in diameter 
and 16 feet tall (Figure 4), was set 
in the plant processing area to act 
as a separator for the butane and 
virgin gas. The line originally in- 
stalled to take injection gas to the 
heater was connected to the separa- 
tor. An adjustable choke was in- 
stalled before the separator to con- 
trol the rate of withdrawal. The 
separator top outlet was equipped 
with an orifice meter to measure the 
virgin gas and a back pressure con- 
troller to hold a constant pressure 
on the separator. The outlet of the 
back pressure valve discharged to 
a 250 psi reabsorber 

The bottom of the separator was 
equipped with a level controller and 
a liquid orifice meter. When measur- 
ing any liquid tending to vaporize 
at a lower pressure, the orifice must 
be placed between the vessel and the 
motor valve controlled by the level 
controller. This rule was followed 
here. 


Provisions were made to run the 
withdrawn butane to the raw feed 
tank, or direct to the butane storage, 
or to the base stock of motor fuel 
gasoline for vapor pressure control 
During September of 1950 a few 
days of withdrawal were tried for 
test purposes. All of this withdrawn 
product was run to the raw feed 
tank. 


During the test run, the results 
showed if the withdrawal rate was 
not over 10 gpm there would be no 
virgin gas produced. Consequently, 
when continuous withdrawal was 
started in October, the rate was not 
allowed to exceed 10 gpm. All of this 
amount could be run directly to the 
gasoline for vapor pressure control 

When approximately half of the 
amount stored was withdrawn, a 
small amount of virgin gas started 
being produced and the rate of with- 
drawal was reduced to 7 gpm, An- 
other 10 percent of stored volume 
was withdrawn before the virgin gas 
started coming again. Withdrawal 
was continued at this rate and at 
approximately 75 percent of original 
stored volume distillate started ap- 
pearing with the butane 

This mixture of butane and dis- 
tillate was run to the raw feed tank 
instead of the gasoline and a Pod 
analysis was run at least once a week 


to get the volume of butane and dis 
tillate separated. Pod analyses were 
also run on the virgin gas as some 
butane stored had flashed to a vapor 
and was mixed with the virgin gas 
This division was very important to 
equitably divide both the butane 
and the virgin production between 
the various lease and royalty owners 
of the unit 


Approximately 85 percent of the 
first amount stored was withdrawn 
by the middle of March, 1951, and 
the greater part of the liquid com 
ing in was distillate, therefore, it 
was decided to discontinue with 
drawal 


As the water contact is several 
feet below the perforations in the 
Pena sand, very little difficulty was 
experienced with hydrates while 
withdrawing butane. Butane holds 
little water in solution which also 
helped minimize hydrate troubles 
During the summer of 1951, a much 
greater quantity of butane was stored 
and during the winter of 1951-1952, 
it was withdrawn. Nearly 95 percent 
of the amount stored was withdrawn 
this time 


In March, 1952, a surplus of pro- 
pane hastened the decision to store 
it in the Maun Stray sand. The bu- 
tane in the 4-inch lead line was dis- 
placed with propane and then, pro- 
pane at a pressure of 2700 psi was 
pumped to the casing of the well 
Again it was noted that the pump 
discharge pressure dropped as soon 
as the gas column was replaced by a 
liquid column. A higher starting 
pressure was not used as the casing 
bursting and tubing collapsing pres- 
sures were not known 

Butane was again stored in the 
Pena during the summer of 1952 
It was thought that propane and 
butane could be withdrawn alter- 
nately during the winter. However 
this idea did not prove feasible be- 
cause usually they were wanted at 
the same time. Also the water con 
tact being so close to the perfora 
tions in the Maun, and propane 
holding water in solution, consider 
able difficulty was experienced in 
withdrawing it. Freeze ups caused a 
loss of considerable time and both 
propane and butane withdrawal suf 
fered. A 22-inch Schedule 80 lead 
line and a separator were installed 
for propane withdrawal. The heater 
originally installed was used to heat 
the propane before it passed the 
choke to the separator. The separa- 
tor was set up almost identically to 
the butane separator. However, the 
separator sal smaller withdrawal 
line did not cure the troubles. Ori 
fice measurements for propane can- 
not be depended upon and the pro 
pane must be dehydrated before it 
can be run direct to storage. During 
the past winter, methanol was 
dripped into the casing wing when 
propane was being withdrawn and 
this stopped most of the hydrate 
troubles # b+ 
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FIGURE 1—The Penex units process the C, and C, fractions while the Platforming unit charges 


the remaining heavy material. 


Penex and Platforming 


Team Up 


By combining these two processes, you can 
make those high octanes more economically than by re- 


forming alone. 


D. H. Belden 
Universal Oil Products Co. 
Des Plaines, Illinois 


THE PENEX PROCESS,’:* when 
used in conjunction with Platforming, 
represents an extremely worthwhile 
refining technique. It maximizes gaso- 
line yields and permits obtaining oc- 
tane numbers, both clear and leaded, 
not readily possible by catalytic re- 


forming alone or by use of other re- 


fining processes, The payout on Penex 
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facilities is rapid. 

The Penex process for up-grading 
pentane fractions involves the contin- 
uous catalytic isomerization of normal 
pentane in the presence of hydrogen 
Conditions are so selected that regen- 
eration is not required. Complete con- 
the feed 


isopentane component is not possible 


version of into the desired 


in a single pass; therefore, recycle op- 
eration is utilized to achieve ultimate 
The yield of 
product is in the class of 99.5 percent 


conversion. isomerized 

In addition to a single fixed bed re- 
actor, the process requires a deisopen- 
tanizer to produce an isopentane con- 
centrate from the incoming fresh feed 
and from the reactor effluent 

A similar is used in 
processing hexane fractions, The fresh 
feed is the 


arrangement 


first deisohexanized and 
high boiling, normal hexane-rich bot- 
toms are processed once-through in a 


The 


effluent is combined with the isohex- 


single fixed bed reactor system 
ane fraction and goes direct to final 


gasoline blending. If higher octane 


numbers are necessary, the effluent 
can be fractionated and the lower oc- 


tane portion recycled 


Comparison of Penex Plus Plat- 
forming With Platforming Alone 

Three stocks were selected to illus- 
trate the marked advantages which 
accrue to the refiner by the addition 
of Penex facilities. The stocks, typi- 
cal debutanized virgin gasolines, were 
as follows: a natural gasoline, Arabian 


straight run and Wyoming straight 
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FIGURE 2—The basis for the comparison reported here is the Platforming of the C; material alone. 


run, The analyses of these stocks are 
given in Table 1. These gasolines rep- 
resent the total amount in the boiling 
range shown which is present in the 
total raw distillate or crude oil. 

Two processing schemes are com- 
pared. In the interest of simplifying 
the comparisons, all cases are based 
on a C,;-+- naphtha from the virgin 
gasolines being charged to the Plat- 
former reactor section. 


The Penex Plus Platforming 
scheme is shown in Figure 1, The C, 
and C, fractions are separated from 
the virgin gasoline, combined with the 
C, and Cy, fractions produced by the 
Platformer, and are split into separate 
pentane and hexane fractions, Pen- 
tanes are sent to a deisopentanizer for 
removal of the high octane number 
isomer and for preparation of the nor- 
mal pentane feed to the C 
The 


system 15 


, Penex re- 
effluent from the 
returned the 
tanizer to separate isopentane prod- 
The 


isohexanizer for removal of the high 


actor reactor 


to deisopen- 


uct hexanes are sent to a de- 
octane components overhead and 
preparation of a low octane number 
feed for the 
The ¢ 


octane number 


Cy Penex reactor section. 
1s Penex reactor converts the low 
C, components to a 
high octane number product which 
in the case under study is blended, 
without with the isohexane 
fraction to form the total C, product. 


recy¢ le, 


150 


TABLE 1 


Properties of Typical Virgin Feed Stocks 


Type of Stock 


! 
Natural | Arabian 
Straight 
Gasoline Run 


Wyoming 
Straight 
Run 





Boiling Range, °F. 
Fractions 
Vol. Percent 
Cs 
Ce 
Cr+ 


Total. . 
Quality & Composition 
Co Fraction 
Composition, Vol % 
tane 
p-Pentane 


Total 
w ne 


3 a TEL /Gai 


Total Sulfur, % 
Coe Fraction 
Composition, Vol.” 
Cyclopentane 
Dimethylbutanes 
Methylpentanes 
n-Hexane 
Methyleyclopen- 
lane 


Bensene. 


Total 
F- . 


; 3 TEL/Gal 





Total Sulfur, % 
Cr Plus Gasoline 
Composition, Vol. % 
Paraffins 


| 
Naphthenes 
Aromatics f 


Total 
F-1 ree ( ‘lear 
w Totalé Sulfur, | 
°API Gravity Ps 60 F 
Distillation 
| 
| 


5 percent 

10 percent 

30 percent 

50 percent 

70 percent 

90 percent 

95 percent 
End Point 

Molecular Weight, 

Average 


Cs to 340 | Ce to 360 


60.0 
238 


34.1 
65.9 


100.0 


72.1 
04.4 


0.012 
2. 
3 

¥ 
5. 


7.1 
20 
100.0 
55.1 
82.1 


0.011 


. 


100 
55.2 


60.0 





Cs to 400 


15.6 
19.2 
65.2 


100.0 
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The total C,-+- gasoline blend is com- 
posed of isopentane, mixed hexanes 
and the dehexanized Platformate. 


The base case, Platforming 
alone, is shown in Figure 2, In the 
base case, the C,-C, fraction is sepa- 
rated from the virgin gasoline ahead 
of the Platformer. The total C,-+- gas- 
oline blend consists of this fraction 
and the C,-++ Platformate. 


The over-all yield-octane curves 
when processing the three debutanized 
virgin gasolines are shown in Figures 
3, 4, and These were obtained by 
using the two processing schemes out- 
lined above at several Platforming 
severities. Particular attention should 
be paid to the pronounced yield ad- 
vantage at the same octane number 
resulting for all cases using the Penex- 
Platforming It should 
noted that the Penex Process 
is an essential element in any process- 


combination. 


also be 


ing scheme to make a total pool gaso- 
line in excess of 98 leaded from any 
of these debutanized straight runs. 
The processing of natural gasoline 
finds the Penex process even more im- 
It should be 
noted that the combination process 


portant in this respect. 


for the first time permits the natural 
gasoline producer to reach pool octane 
numbers in excess of 100, 

The previous curves can be com- 
terms of the over-all C,+- 
gasoline yield gain at the same octane 


pared in 
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FIGURE 3—The Penex and Platforming combination produces octanes 
in excess of 100 from natural gasoline. 


number when using the Penex- 
Platforming combination in place of 
Platforming alone. Such a comparison 
is shown graphically in Figure 6, It 
will be noted that the use of the Penex 
process in combination with Platform- 
ing results in over-all yield gains of 
6 to 10 percent, even at current pre- 
mium gasoline quality levels. 

The yield improvement obtained at 
constant gasoline blend octane num- 
bers is further illustrated in Table 2. 
The combination Penex-Platforming 
scheme is compared with Platforming 
alone using Arabian and Wyoming 
virgin gasolines to produce 98 and 97 
F-1 leaded gasolines, respectively. The 
comparisons are set up on the basis of 
processing 10,000 barrels per day in 
all On each stock, the Plat- 
former feed quantity is constant for 


cases, 


the two schemes so that no adjustment 
in Platformer capacity is required, 

It will be noted that an additional 
990 bpd of 98 leaded octane number 
gasoline is produced from Arabian 
stock and 1010 bpd of 97 leaded oc- 


ane fractions, reformer severity can be 
significantly reduced thereby achiev- 
ing the marked yield gain cited for the 
combination process. This is illus- 
trated by the fact that to obtain 98 
leaded octane number for the gasoline 
blend from Arabian stock, the Plat- 
former must be operated at 99 Re- 
search, clear, octane number (C,-- 
basis) as compared to only 88 octane 
number when advantage is taken of 
the Penex Process. 

Summarizing the above, through 
the use of the Penex process the re- 
finer’s ability to make octane number 
is greatly enhanced and his over-all 
yield-octane picture has been markedly 
improved. There are two basic reasons 
for these startling effects: 


1. The low octane components in 


TABLE 2—Yield 
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FIGURE 4—Here is what the Penex-Platforming combination will do 
for Arabian straight run gasoline as compared to only Platforming this 


stock. 


the C,-C, fractions of both vir- 
gin and reformed material have 
been markedly up-graded by 
isomerization with negligible loss 
in volume, 

By up-grading all fractions, the 
necessity for excessively severe 
treatment by catalytic reforming 
is eliminated. This permits the 
refiner to avoid the large loss in 
volume inherent in catalytic re- 
forming to ultra-high octane 
numbers 


The additional capital invest- 
ment necessary for the Penex Proc- 
Arabian Wyoming 


virgin gasolines to severity levels out- 


essing of and 


lined in Table 2 has been estimated 


and are shown in Table 3. The addi- 


Improvement 


ARABIAN WYOMING 


Penex + 


Platforming Platlorming 


Platior ming 


tane number gasoline from Wyoming 
Cs Fraction, bpd 
C¢6 Fraction, bpd 
Platformer Feed, C7+-, 


1,100 
1,100 
7,800 


1,50) 
1,920 


6,520 


1,560 
1,020 
6,520 


sto k; these quantities represent an iIn- ’ 
, ‘ ; P bpe 
crease in gasoline production of 13.3 
Total Feed 
Cs/Co Penex Unit 
Total to Feed Preparat pd 
Total Feeds to Penex Reactor h« Tr 
Amount of Total Cs+ Gasoline Blend 
Total Volume, bpd 
Over-all Yield, “> on Virgin Feed 
Additional Co 4- Gasoline Yield Achieved by 
Use of Penex 
Volume, bpd 
,, of Total Virgin Feed 69 
% of Co+ Gasoline Blend 133 


: 0,000 0,000 10,000 
percent and 12.8 percent respectively . 

3,440 
3,000 


4,170 
5,410 


Where Penex is not used, a signifi- 
the 
final gasoline blend without being sub- 


cant amount of material enters - 


4,930 7,920 
84.0 bo « 


89.2 02 
ject to up-grading. By taking advan- 

» 990 1010 
10.1 
12.8 


tage of the isomerization of the poorer 
components in the pentane and hex- 
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Penex and Platforming Team Up... 
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FIGURE 6 (Above)—The Penex process in combination with Platforming 
gives an over-all yield gain even at the current premium octane level. 


FIGURE 5 (Left)—The Penex process is essential to produce an 98 


Yield Of Total CZ Gasoline 
(Based On Total Virgin Gasoline) 


tional utilities, manpower require- 
ments, and other miscellaneous oper- 
ating costs have also been calculated 
and are summarized in Table 3. 

It has been assumed that the C, 
and lighter fractions produced when 
processing the straight runs have a 
fuel value of 20 cents per 10° Btu, and 
that the premium leaded gasoline has 
a value of 13% cents per gallon. 

The increase in value of products 
from Arabian straight run resulting 
from the increased yield obtained by 
use of the Penex Process amounts to 
$2520 per day after operating costs 
are deducted, This represents a pay- 
out on the increased capital invest- 
ment of 1.9 years 


Similarly, the increase in value of 
products from Wyoming straight run 
amounts to $2470 per day by use of 
the Penex process, which represents a 
2.1 year payout on the increased cap- 
ital investment. 

It is worthwhile to point out that 
additional advantages are derived by 
the use of Penex, The following items 
which were not taken into considera- 
tion in the economic study would fur- 
ther enhance the profitability picture: 

1.A comparison at equal vapor 

pressures on the final gasoline 
blend rather than on a C,-4 
basis would favor the Penex- 
Platformer combination because 
its total product contains a 


TABLE 3 
Operating Costs and Profitability 


Feed Stock Source 
lacreased Operating Costs, $/Day 
Operating Labor & Supervision 
Utilities 

Maintenance, Taxes & Insurance 
Miscellaneous Charges 


Total Increase in Operating Coats 
Additional Cs+ Gasoline Blend 
Volume, B/D 
F-1 Octane Number (leaded) 
Net Value of Additional Gasoline, $/Day 
Premium Gasoline @ 13.25¢/Gal 
Deduct for 
a) Fuel Value of Product formerly lost to gas @ 20¢ 
MM BTU 
b) Increased Operating Expenses 
e) Increased TEL required for additional gasoline @ 
20¢/Bbl 


Net Value of Increased Gasoline After Deducting 
Expensea, $/8D 
$/Year* 
Additional! Capital lavestment 
Payout on Investment, Years 


* 350 Operating Days/Year 





ARABIAN WYOMING 





85 85 

910 1,010 
330 300 
285 345 
$1,610 $1,740 
990 1,010 
98 97 


1,080 
1,610 


290 2,980 


2,520 
880,000 
$1,700,000 
1.9 


PETROLEUM REFINER—V 


octane pool. Here is the octane-yield comparison for Wyoming straight 


run gasoline. 


higher percentage of C,-+- gaso- 
line, Its lower volatility permits 
it to accommodate a greater 
amount of butane than in the 
case using Platforming alone. 


Road octane numbers are higher 
on the C,-+ gasoline blend from 
the Penex-Platforming combina- 
tion for the same research octane 
numbers. 


The C; and C, fractions passing 
through the Penex reactor sec- 
tions are subjected to desulfuri- 
zation as the result of treatment 
with hydrogen under isomeriza- 


tion conditions; this reduces the 


load on other sulfur removal 
facilities, effecting a savings in 
treating chemicals while improv- 


ing lead response. 


Because the Platformer operates 
at a considerably lower severity 
in the combination case, operat- 
ing and maintenance expenses 
are lower. A somewhat lower 
plant cost for a new reformer 
could be credited against the 
combination system by virtue of 
the less severe design conditions 
required. 
LITERATURE CITED : 
* “'Penex,”’ advertisement in The Oil Daily, Vol 
5, No. 142, April 19,. 1956. 
2Grote, H. W., “Tomorrow's Products from 
Pennsylvania Grade Crude,”’ presented before the 


Pennsylvania Grade Association Meeting, Bradford 
Penn., June 13, 1956. 
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PETROLEUM REFINER 
believes in keeping its readers 
nformed on all phases of the 
BELGIAN CONGO liquid fuels industry, No one in 

TANGANYIKA the petroleum business can af- 
ford to play “ostrich” and “bury 
y his head in the sand’’ when 
liquid fuels from coal and lig 
nite are discussed, We must keep 
ibreast of the times and from 

CENTRAL knowledge of the entire industry 

AP RICAN develop our own petroleum in 
~ i teatro! dustry to successfully compete in 
iny world market. With these 
thoughts in mind, we have de 


veloped this outstanding article 
aw 


on the production of syntheti 
AFRICA 


PEOMIAYALAN fuels in South Africa. The au 
SK thor, George FE Mapstone tells 

——exterts this story from first-hand experi 

4 " es ence, He is employed in South 
Africa by one of the major com 

“ed or (9 hte figure @ panies engaged in the produc- 
SOUTN AFRICA tion of synthetic liquid fuels 
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FIGURES 1 and 2—Africa south of the Equator 


Synthetic Fuels 
Justified in Africa 
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Here’s how South Africans have used agricultural wastes, coal and shale 
oil to meet gasoline demand. 


George E. Mapstone 
South African Torbanite Mining and Refining Company, Ltd. 
Boksburg North, Transvaal, South Africa 


THIS VAST underdeveloped land _ scale synthetic fuels industry. Offering cheap labor and solid fossil fuels 
that is petroleum-poor is a natural incentive for this development is a The history of the growth of our 


setting for the development of a large seemingly inexhaustable supply of civilization has been one of increasing 
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Synthetic Fuels Justified in Africa. . . 







































































Mining torbanite or oil shale in Satmar’s Ermelo Mine 


use and application of energy. The 
principal source of this energy has 
the 
By applying these sources the energy 
consumption in the U.S. has increased 
7.5 times from 10 to 75 million British 
thermal units per person in the cen- 
tury 1850-1950.' The development of 
African civilization along western lines 


been fossil fuels, coal and oil. 


is going to demand enormous supplies 
of fuel. 

In the U.S. the pattern of energy 
sources in 1950 was: natural gas and 
oil 54 percent, coal 39 percent, wood 
6 percent, and hydro-electricity 1 per- 
cent.' In the Union of South Africa, 
for example, such a pattern cannot be 
supplied from indigenous sources be- 
cause of the lack of petroleum, virtual 
absence of forests, and paucity of hy 
drocelectric potential, Quoting from 
the Year Book of the Union of South 
Africa regarding petroleum: “Mineral 
oil occurs in vesicles associated with 
the Karoo for- 


mation, This is probably a distillation 


the intrusive beds of 


product from the carbonaceous beds 


below. The indications of the exist- 


ence of flowing mineral oil in com- 


mercial quantities in the Union are 
not considered very favorable, and 
investigations carried out by the gov- 
these 


ernment have confirmed 


views,””* 
The Union fortunately possesses 


large reserves of coal which amount 


154 





3 


to about 76,500 million tons** as well 
as deposits of oil shale. Coal has been 
mined in the Union for some 80 years* 
and was firmly established by the de- 
velopment of the gold and diamond 
mining industries which needed cheap 
and adequate supplies of fuel in an 
otherwise virtually fuel-less land. 

It is natural that, as the demand 
for liquid fuels grew with their in- 
creasing application in civilized life, 
attempts were made to produce substi- 
tutes from indigenous sources in com- 
petition with the imported products, 
particularly when imports were cut by 
World War I. In the 


absence of petroleum supplies the po- 


the advent of 


tential sources of liquid fuels are coal, 
oil shale or torbanite, and agricultural 
wastes, At present all three are being 
used and on an ever increasing scale. 

Before discussing these supplies in 
detail, however, it is well to examine 
the picture for Southern Africa as a 
whole 

In June of this year there was a 
brief newspaper report of the discov- 
ery of an oil seepage near the Basuto- 
land border of the Orange Free State 
The reported quality of the oil sug- 
gested that it was from a seepage de- 
posit similar to the abortive Rough 
Range discovery in Western Australia 
in November, 1953, If oil does prove 
to be present in commercial quantities 
it is probable that the pool will be in 


Basutoland 
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The only petroleum that has yet 
Africa 
of the equator is at Loanda on the 
coast of Angola (Portugese West 
Africa) which was reported near the 
end of 1955 (Figure 1). The Portu- 
gese government is now planning the 
erection of a 30,000-barrel per day re- 
finery at this location.® In the Union 
of South Africa Standard-Vacuum 
have established a refinery at Durban 
which started operation in 1954 proc- 
essing imported Middle East crude. In 
the Transvaal the South African Tor- 
banite Mining and Refining Company 
Limited (Satmar) mine and retort 
torbanite or oil shale at Ermelo and 
refine the crude oil at Boksburg. In 
the northern Orange Free State the 
South African Coal, Oil and Gas 
Corporation (Sasol) have commenced 
the production of oil from coal via 


been discovered in south 


the Fischer-Tropsch process and com- 
menced marketing their products 
early in 1956. The relative location of 
these industries is shown in Figure 2. 

The various sources of synthetic 
fuels that have been exploited in the 
of South Africa 
alcohol from cane molasses, oil shale 


Union have been 


or torbanite, and coal. 


Power Alcohol—The province of 
Natal on the east coast is a rich sugar- 
growing area so it was natural that 
attempts would be made to produce 
alcohol for motor fuel when World 
War I seriously interfered with the 
supply of imported gasoline. The first 
fuel was a 55:45 blend of 95 
percent alcohol and ether produced 
from molasses. With the de- 
velopment of processes for the com- 


such 
cane 


mercial production of anhydrous al- 
cohol the producers changed over to 
a 50:50 alcohol: 
1931 and this is still marketed in 
Natal.* Most users of this popular 
blend normally blend it further with 
regular gasoline and obtain premier 


gasoline blend in 


performance. 


Shale Oil 


on the Rand and diamonds at Kim- 


The discovery of gold 


berly, which is still further inland, has 
promoted rapid industrial growth in 
the inland areas of the Union with its 
corollory of demand for liquid fuels 
These are normally imported and 
transported by rail from Durban or 
Lorenzo Marques. This long rail haul 
of the order of 400 miles adds to the 
cost of imported liquid fuels and has 
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acted as an incentive to their pro- 
duction from indigenous sources. 

The South African Torbanite Min- 
ing and Refining Company Limited 
(Satmar) was formed in 1934 to ex- 
ploit the deposits of torbanite found 
in the Ermelo district of the Eastern 
Transvaal following a survey of the 
area by the British Burmah Petroleum 
Company in 1932 in conjunction with 
the Anglo-Transvaal Consolidated In- 
vestment Company Limited 


The seam of torbanite or oil shale 
is associated with coal, there being 
an average of 18 inches of torbanite 
below and “frozen” to the coal which 
averages 35 inches. In mining, the 
upper coal seam is removed first, the 
torbanite bench swept free of coal and 
then removed. The mined torbanite is 
hand picked for the removal of ad- 
ventitious coal before crushing to 
minus one inch size for retorting. 

The low temperature retorts used 
to carbonize the torbanite have been 
considerably modified from the origi- 
nal Salermo retorts installed and give 
a yield in commercial operation cur- 
rently slightly but significantly in ex- 
cess of 100 percent of the assay. The 
crude oil thus produced is shipped by 
rail to the refinery at Boksburg North 
about 20 miles east of Johannesburg. 
The crude oil is there processed in a 
Winkler-Koch unit to produce gas- 
oline and bitumen. The gasoline is re- 
fined by conventional acid treatment 
and rerunning and is then blended 
with coal tar benzole and power al- 
cohol to produce 82 F-1 O. N. gas- 
oline for the market. This gasoline is 
therefore a blend of products from the 
three principal sources of synthetic 
fuels, viz., agricultural products, oil 
shale and coal. In the refining proc- 
ess cresylic acid is recovered as a valu- 
able by-product which finds a ready 
market as the flotation reagent in the 
mining industries. 

Because of the dwindling reserves of 
torbanite at Ermelo the company au. 


nounced in its 1955 annual report 


that it was actively exploring for new 
deposits of oil shale and was also con- 
sidering the importation of crude 


petroleum to augment production.® 


Oil From Coal—The oldest and 
therefore the most conventional liquid 
fuel to be obtained from coal is 
benzole. This product distills in the 


gasoline range, and being primarily 
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Aerial view of the oil shale retorting installation at Ermelo, The main retort house with six 

modified Salermo retorts is in the foreground; the other four retorts are in the building im- 

mediately behind. The boiler and powerhouses are to the right and part of the staff housing 
settlement for Torbonite can be seen in the background 











Portion of the Satmar refinery at Boksburg processing crude shale oil. The column on the left is 
the main fractionating column 











Synthetic Fuels Justified in Africa . . . 


A general view of the Sasol oil-from-coal plant with the water treat- 
ment plant in the foreground, The white building (center left) is the 
oxygen plant and behind it is the fluid bed synthesis plant. The long 





building in the right background is the intermediate coal storage 
bunkers. The boiler and power house is on the near side of the stacks 
(center right) behind which is the Lurgi gasification plant with the 
German (Arge) synthesis plant behind it again. The final working up 
of the products is done at the far end of the plant where the drum- 
ming and handling plant is also situated. Portion of the Phenosolvan 
effluent treatment plant can be seen to the right between the power- 


house and the coal bunkers 


aromatic in composition, has a high 
octane rating, It is normally recovered 
from the coal tar by distillation or 
from the coal gas by oil scrubbing at 
the various coke oven plants and gas 
works. The production of benzole in 
the Union amounted to 4.7 million 
U. S. gallons in 1952’ and has been 
increasing yearly. Approximately one 
quarter of this benzole is used as a 
blending agent in the production of 
motor fuel as mentioned earlier. 

From what was said earlier it was 
obvious that the question of the estab- 
lishment of an oil-from-coal plant in 
South Africa was just a matter of 
time, particularly when it is realized 
that South Africa coal is about the 
cheapest in the world. For example 
the average value of the mined coal in 
1952 was given as 9 shillings and | 
pence per ton ($1.27). The initial 
step in this field was taken as long 
ago as 1935 when the Anglo-Trans- 
vaal Consolidated Investment Com- 
pany (Anglo-Vaal) acquired the 
license for operation of the Fischer- 
Tropsch process in South Africa. After 
the project had been worked out in 
detail it became obvious that the 
necessary finance could not be ob- 
tained entirely from private channels. 
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The Union government then took 
over the project entirely and estab- 
lished the South African Coal, Oil 
and Gas Corporation Limited (Sasol) 
in 1950 to acquire the rights, options, 
and technical knowledge of Anglo- 
Vaal for the production of oil from 
coal. The Sasol project, which has 
been estimated to cost about £40 
million ($112 million),® has since 
fired the imaginations of South Africa 
and the first gasoline reached the 
local market in January, 1956. 

The Sasol plant is situated at Coal- 
brook in the northern Orange Free 
State and is about 50 miles south of 
Johannesburg (Figure 2). The com- 
pletely new town of Sasolburg has 
been established alongside the plant 
and has been planned to accom- 
modate a population of 10-12,000 
European inhabitants. There is also 
provision for a Native township to 
accommodate the native or non-Euro- 
pean employes who will mostly be 
employed in the colliery. 

In the selection of the plant site, 
consideration was given to the ad- 
vantage that the plant would be situ- 
ated on top of a vast coalfield and on 
the banks of the Vaal river which is 
South Africa’s main water supply. In 





The Lurgi pressure gasification plant (Sasol) for the complete gasifica 
tion of coal with steam and oxygen for the production of synthesis gas 


PETROLEUM REFINER 





addition it is within easy distance of 
the country’s largest consuming cen- 
ters. coal reserves of 
686 million tons will be sufficient to 
meet the requirements of 5000 to 
6000 tons per day for more than 100 


years. 


The estimated 


The synthetic oil plant consists of 
the following main sections: 


1.A steam and power generating 
plant consisting of four 350,000-pound 
per and three 
each of 13,500 


turbo- 
kilowatt 


hour boilers 
alternators 


capacity 


2. An oxygen plant producing 1800 
tons of oxygen per day by the lique- 
faction and distillation of air. This, 
when completed, will be the largest 
oxygen plant in the world. 


3. The gas generating plant consist- 
ing of nine Lurgi high pressure coal 
gasification units will produce three 
million cubic meters of synthesis gas 
per day. 


4. The synthesis plant which uses 
an American version of the Fischer- 
Tropsch process with a fluidized bed 
iron catalyst to convert about three 
quarters of the synthesis gas into 
liquid products including high octane 
gasoline. 


5. The Lurgi Synthesis plant which 
will process about one quarter of the 
synthesis gas in fixed bed reactors ac- 
cording to the German process. 


6. The numerous other units neces- 
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The Sasol fluid bed converters for synthesising 
synthesis gas. 


sary for processing the hydrocarbon 
products to give the final gasoline, 
diesel fuel, paraffin wax, L.P.G. and 
other products, for reforming the tail 
gases (which are rich in methane) to 
synthesis gas, and for extracting am- 
monia and phenols from the effluents 
from the gas generating plant, etc. 
One indication of the plant size is 
that the cooling water requirements 
are than 150,000 gallons 


more pe! 


minute 

Basically the process consists of 
gasifying coal under pressure with 
steam and oxygen to produce synthe- 
sis gas, purifying this gas, and then 
converting it to and 
some oxygenated products in the syn- 
thesis plants. The fluidized bed 
Fischer-Tropsch unit will produce a 


hydrocarbons 


high octane gasoline and some heavier 
oils while the fixed bed unit will pro- 
wide of waxes, high 


duce a range 


grade diesel oil and some gasoline 
The combination of the two different 
types of synthesis unit will therefore 
greatly increase the range of produc ts 
available. 


The main products will be 66 mil- 


lion gallons of gasoline per annum 


(one sixth of South Africa’s require- 
5.4 


oil, over one million gallons 


million gallons of diesel 
of fuel oil 


and 14,000 tons of paraffin waxes of 


ments 


various types. 
A wide range of by-products will 


also become available as the plant 
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hydrocarbons from the 


The German (Arge) fixed bed converters for the production of hydro 


carbons from the synthesis gas 


The tar 
produced in the coal gasification unit 


comes into full production 


will be processed for the production 
of benzene, toluene, xylene and creo- 
the ta 


gallons a year. Tar acids and 


sote to order of million 
(U.S. 
about 35,000 tons per annum of am- 


monium sulphate will be recovered 


from the 
It is 


lion 


Same source 


anticipated that about 5 mil 
gallons of ethyl alcohol and over 
3.5 million gallons of propyl and 
butyl alcohols will be recovered each 
year as by-products from the synthe 
Until such time as markets 


the full 


S18 plants 


develop for production ot 


View from the working-up section of the German (Arge) plant towards the Rectisol gas purifiers, 
and Arge converters, and the Lurgi gasifiers 
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eette- 


8 Fe 


The Phenosolvan plant (Sasol) where the gasification effluent liquors are extracted with butyl acetate to recover phenols and stripped to recover 
ammonia, The ammonium sulfate plant is in the building on the right. 


these materials they will be blended 
into the gasoline where advantage can 
be taken of their high octane ratings. 
There will also be about half a mil- 
lion gallons per annum of acetone and 
methyl ethyl ketone produced 

From these brief comments it will 
be appreciated that the Sasol oil-from- 
coal project will be of great value to 
the internal economy of the Union of 
South Africa. At the same time it will 
produce data of inestimable value for 
the future production of oil from coal 
in other countries when the demand 
for liquid fuels ultimately exceeds the 
supply of petroleum. In this regard it 
is of interest to note that it has been 
authoritatively suggested'® that even 
in the U.S., liquid fuel produc tion 
from coal will be needed to augment 
petroleum supplies by 1970 

Petroleum —It would be unfair to 
omit all mention of the only refinery 
handling petroleum in Africa south of 
the equator. ‘The Standard-Vacuum 
Refining Company of South Africa 
(Pty.) Limited was formed in 1951 as 
a subsidiary of the Standard Oil Com- 
pany (New Jersey 
Vacuum Oil Company. The company 


and the Socony- 


has built a refinery at Durban on the 
East coast of the Union to produce 
some 200 million gallons of petroleum 
Middle East 


products a year from 


] Pa’ 
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crude; and the unit came on stream 
in 1954. The products include gas- 
oline, power and lighting kerosine, 
diesel fuel, fuel oil and asphalts.***” 

The plant consists of a single com- 
bination unit integrating distillation, 
catalytic cracking, and thermal re- 
forming. Other auxiliary units include 
a poly unit, sulfur dioxide extraction, 
doctor sweetening, and asphalt blow- 
ing. 

It can be seen that the industrial 
development of the hinterland of the 
Union of South Africa has meant that 
this coal-rich, petroleum-less land is a 
natural setting for the production of 
synthetic fuels. Much of the advant- 
ages of such plants are derived from 
the very low cost of mined coal and 
high rail freight on 
petroleum products hauled from the 
coast. ## 


the necessarily 
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FIGURE 1—Speed-torque curves for 1000 hp, 650 percent inrush motor and pump 


How to Select the Right Pump Motor 


Do you know when to use the normal inrush and when to use the low in- 


rush motor? This comparison between speed-torque characteristics of pump and motor 


will help you decide. 


LOW VOLTAGE and worn pump 
parts can cause slow starts in pump 
These 


and burned 


ing operations lead to over- 
heated 


trols. 


motors con 
An both 


the pump and motor before selection 


out 
engineering study of 


can prevent costly inter: iptions to 


Sé rvice 

In the large sizes of motors used 
for pipe line pumping, engineering 
studies are always made because their 
cost is small compared with (1) sav 
ings in first cost, (2 


costs due to inferior motor character- 


higher operating 


istics at reduced loads, and (3) 
sible higher 
by similarly 
bution equipment 

Needless to 


pos- 


power rates occasioned 


oversized power distri- 


say, the engineering 
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study is equally concerned with the 
problem of undersized motors which 
lack 
the 


even if 


sufficient torque to accelerate 


and which overheat 
the 


full speed 


jUTNp may 
I I 


pump is accelerated to 


Such 


therefore 


engineering studie: 


must include comparisons 
between speed-torque characteristics 
of both motors and pumps, It is the 
intent here to examine the nature of 
these characteristic 

Centrifugal pumps have almost 
completely replaced rec iproc ating 
pumps in crude and products pipe 
line pumping. Typical pipe line cen 
trifugal pumps are of the single-stage 
double-suction and two or four-stage 


Although 


trifugal pumps are relatively simple 


single-suction type cen 


machine exact analysis of 


their op 


eration, if not IN pos ible, is certainly 
not practical, Prototypes of unusually 


lara built to 


pumps are occasionally 

test for exact characteristics 
Pump de signers re ly toa great ex 

analysis from 


tent on dimensional 


which are derived the “affinity laws.” 


These are the laws which state that 


©) varies as n H rie 
BHP var 

where OQ is flow rate 
head It BHP nalt 
is RPM 
Since 
torque 


affinity 


un 

es as n* 

gpm), H is 
HP. and n 
BHP 

Ib ft it 
that 


Tn 
follo \ 


whe re Hy | be 
from the 
laws 
I aries as? 


Thi ] the 


from 


familiar square law 


which centrifugal pump peed 


q 
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torque curves are commonly calcu- 
lated. However, one author points 
out that this exponent is actually 
slightly less than 2 because (1) pump 
efficiency varies with speed and (2) 
pump mechanical losses are directly 
proportional to speed.’ This decrease 
in exponent tends to flatten out the 
pump speed torque curve, increasing 
pump torque during acceleration. 

Two pump speed-torque curves are 
usually drawn representing torques 
required to accelerate the pump with 
(1) closed discharge valve and (2) 
the valve open. The open-valve con- 
dition requires more torque because 
the pump is able to add energy to 
the hydraulic system during accelera- 
tion. At unattended pumping stations, 
it may be necessary for the motor to 
accelerate the pump with discharge 
valve open and this requirement must 
be included in the engineering 
analysis 

Specific gravity of the liquid being 
pumped has a direct effect on the 
pump speed torque curve since the 
HP of the 


called water hp) is in proportion to 


output pump (usually 


it. The shaft hp can be expressed. 


OHS 


> 
BHP = 3960 E, 


Where § is specific gravity and E, 
is pump efficiency. Crude oil com- 
mon.y varies in specific gravity from 
0.700 to 0.962 (or 70° to 16° API 
gravity respectively). The effect of 
suc’) variations on motor load should 
be in the engineering 
study, even though such wide varia- 
tions in specific gravity would prob- 


considered 


Change Desired 


| Method A 


Actual Change in Motor 


Motor size increased 
Wire size increased 


ably not be encountered in any one 
pipe line. 

The brake horsepower of a cen- 
trifugal pump is also a function of 
the viscosity of the liquid being 
pumped. In general, pump efficiency 
is reduced because of disc friction 
which increases the bhp from the 
preceding formula. An example of 
this shows that 35 percent more hp 
is required to pump 6000 SSU crude 
than 32 SSU crude having the same 
specific gravity. Efficiency of this 
1000-hp 1780-revolutions per minute 
pump dropped from 88 percent to 
56 percent when pumping heavy 
crude, 

It is interesting to note that it is 
impossible to establish the perform- 
ance of a pump handling viscous oil 
by purely theoretical means even 
when the water performance is 
known,* The rapid increase of oil 
viscosity with decreased temperature 
results in increased motor load for 
the same oil flow. (hp and efficiency 
comparisons are for a given flow.) 

Mechanical wear can modify pump 
speed torque characteristics over a 
period of time. Worn wear rings 
cause recirculation within the pump 
causing pump torques to rise to values 
intermediate between closed and open 
discharge valves. Similarly, discharge 
valves which do not seat fully add 
to this effect. 

Squirrel cage induction motors are 
the most commonly used type for 
pipe line pumping. The familiar 
polyphase induction motor speed 
torque curve is shown in Figure 1. 
It is well suited for driving centrifugal 
pumps because its torque curve nearly 


TABLE 1 


parallels the pump torque curve. 
(Motor and pump curves are from 
actual tests.) The differential torque 
between the two curves is called the 
accelerating torque and for this ap- 
plication should be at least 10 percent 
of full load torque in order for the 
drive to come up to speed quickly 
and avoid overheating. 

Unlike the pump designer who is 
restricted by the “square law,” the 
motor designer has a fair amount of 
control over the motor speed torque 
curve. However, it is a truism among 
motor designers that a given induction 
motor design is always a compromise. 
An improvement in one characteristic 
is inevitably accompanied by a de- 
ficiency in some other character- 
istic(s). Table 1 is a general guide 
to the compromise nature of induction 
motor design. 

Maximum torque of large induction 
motors varies approximately as the 
second power of the applied voltage. 
However, torque values between 0 and 
80 percent speed commonly vary as 
much as the 2.4 power of the volt- 
age.° Still greater variations than this 
are possible in some motor designs. 
At reduced voltage, motors whose 
torque from 0 percent to 80 percent 
speed vary as E” where P > 2, will 
have less torque than motors whose 
torque vary as E*, No application 
study of a pump drive on a weak 
line is complete without knowledge 
of the torque-voltage function. Satu- 
ration (increase in reactance 
with decrease in applied voltage) is 
the principal reason that torque does 
not vary exactly as the second power 
of the voltage. Determination of the 


motor 


Principal Characteristic Compromised 





A and B 


Reduced fan size 


Ralsed Efficiency B 
Method ¢ 


Method A 


Air gap reduced 


Low loss laminations used 
Slip loss reduced by decreasing Ra 


(decrease Xm, the 


magnetizing reactance) 


Raised Power Factor Method B-—Reduce (Xi 


+ Xo) by decreasing 


Inrush increased 


turns of wire and adding more 


punchings 


Method A 


Increase (Xi 
Reduced Starting 


Current (inrush) | Method B-—Increase rotor 


+ 


Xe) leakage reac 1A 


tance (add more turns of wire) 
resistance (Smaller B 
rotor conductors or higher resistivity 


| 


material) as well as increase (X1 + | 
Xa) leakage reactances 


E.-~Line Voltage 

t--—Stator resistance 
Ki 
Xo 
Ry 


per phase) 

Stator leakage reactance 

Rotor leakage reactance (referred to stator) 
Rotor Resistance (referred to stator) 


RPM 
Specific gravity 
Pump efficiency 


| 
S YMBOLS—Motor 
S—Slip 
Re —E 
Xm 
n~~Maximum Torque 
Tin 
SYMBOLS—Pump 
Q—Flow (gpm) 
H—Pressure (ft.) 
T—Torque (Ib.-ft.) 
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No effect on other characteristics—motor manufacturing cost increased 


Breakdown torque slightly increased 


Efficiency decreased full load RPM decreased 


juivalent resistance due t 
Magnetizing reactance 


Locked rotor torque 


Torque reduced from 0 to about 80 percent speed 


Mechanical reliability of motor reduced 


Motor manufacturing cost increased 


All torques reduced from locked rotor to breakdown 


Maximum torque decreased 


» iron losses 


Vol 
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correct exponent for a given motor 
design is usually made by test or 
calculations based on previous data 
and varies between ratings. 


Motor manufacturers can supply 
speed torque curves for various volt- 
ages. Figures 1 and 2 show motor 
torques at 70 percent voltage. For 
this particular motor, P = 2.4 and 
the solid curve is correct. Other motor 
designs could have the same torque 
at full voltage and torques at 70 per- 
cent voltage which would fall be- 
tween the curves P = 2 and P = 2.8. 


Low inrush motor specifications 
have attracted much attention among 
pipe line operators, power companies 
and motor manufacturers. In many 
cases where power companies have 
specified low motor inrush current, 
the power company system will 
handle normal inrush motors. The 
historic doubling of power generating 
capacity in the U. S. every ten years 
means that the average high-voltage 
system is backed up by constantly 
increasing generating capacity. In 
most cases, however, limitations of 
annoying voltage dips to other cus- 
tomers on the same line as the pump- 
ing station is the principal reason for 
specifying low inrush motors, 

Figure 1 compares a normal in- 
rush (650 percent) 1000-hp motor 
and pump speed torque curves. Motor 
terminal voltage can drop as low as 
75 percent (assuming Tyoqn varies as 
E**), and the motor will safely ac- 
celerate the pump. Once operating, 
the voltage can drop as low as 62 
percent (assuming Ty varies as E’) 
before the motor will stall 
the the 


Further- 


more, greater maximum 


Power 


3000 KVA 


0. Line (ISOMVA) 





7% Reactance 




















200 


BOO K 
Speed-RPM 


FIGURE 2—Speed-torque curves for 1000 hp, 500 percent inrush motors and pump 


torque of the motor, the greater is 
the emergency overload carrying 
ability of While 
generally 


the motor. cen- 


trifugal pumps are con- 
sidered to be non-overloading, any 
unanticipated increase in crude oil 
specific gravity or viscosity can in- 
crease motor load. Under such con- 
ditions the normal inrush, high max- 
imum torque motor will run cooler 
than the low inrush, low maximum 
torque motor because its efficiency 
when overloaded is greater. 

Figure 2 compares two low inrush 
(500 percent) 1000-hp motor and 
pump speed-torque curves. Motor 
Curve A is the high leakage reactance 
design Curbe B is the 
high resistance-high 
leakage reactance design. It is ap- 
parent that the normal inrush design 
has much superior torque than the 
Curve A motor and also superior 
torques compared with the Curve B 
motor except for the region between 


and combi- 


nation rotor 


Equivalent Diagrams 


650% In Rush 500 % In Rush 
Motor Motor 








J 


1000 HP Motors 


0.02 


0.07 


0.504 


Power Co Line 0.02 


Transformer 0.07 


(3000 KVA Base) 


Motor 0.657 





Minimum Voltage At Motor 
Minimum Voltage ,Power Line 


Available Maximum Torque 


504 
594 
574 
594 


504 ¥ onc - P 
(-224-)- 206 = 1875% 


657 ‘ 
727 . 
"747 973% 


($82): 200 =155% 


84.8% 
96.5% 


FIGURE 3—Reactance diagram of typical pipe line pumping station. 
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50-70 percent speed where the dif- 
ference is not great 

the motor 
Curve B has lower full 
the Curve A motor, 
its slip loss is higher and efficiency 
on the order of 0.5 percentage point 


Because design repre- 
sented by 
than 


load rpm 


is lost. However, in some critical ap- 
plications, the greater reliability of 
increased accelerating torques should 
more 


than this de- 


compensate for 
ficiency 

Voltage drops in power systems 
under motor starting conditions are 
generally calculated using reactances 
only, neglecting resistance. This is 
quite accurate as long as the motor 
reactance 18 approximately equal to 
motor impedance and applies to 
squirrel cage induction motors which 
have low power factor from 0 to 70 
percent speed made 
where motor power factor is greater 
than about 0.4 are generally too pes- 
simistic, Actual voltage drops would 
be less and motor torques higher than 
indicated 


Calculations 


Figure 3 is a reactance 
diagram at locked rotor condition for 
a typical pipe line pumping station, 
comparing motor terminal voltages 
using 650 percent and 500 percent in 
rush motors. The use of low inrush 
motors only improves the terminal 
voltage from 84.8 to 88 percent. The 
power company line voltage is only 
raised from 96.5 percent to 97.3 per- 
cent. There should be no need at this 
station to specify low inrush motors 
since the system voltage has changed 
only slightly while the normal inrush 
motor still has much superior torque, 
187.5 percent vs 155 percent max- 
imum torque and 79 percent vs 73.5 
percent torque at 70 percent speed 
(assuming Troq~ varies as E**) 

The chief justification for normal 
inrush motors is their generally su- 


161 





Selecting Pump Motors... 





16 
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1.2 


(3) 


FIGURE 4—Curves showing the relationship of reactance ratios to torque ratios for 500-650 
inrush motors are useful in comparing motors of various power ratings. 


perior torques over low inrush de- 
signs. There is a need for a con- 
venient way to evaluate whether the 
greater torque of the normal inrush 
motor will or will not compensate 
for its greater inrush. Assuming that 
a rated voltage infinite bus backs up 
the system shown in Figure 3 


’ 


nin(g hg) tate (85) 1 


where T, and Ty are torques at rated 
voltage for 500 percent and 650 per- 
cent inrush motors respectively and 
T,’ and Ty’ are corresponding torques 
at lower than rated voltage 


xX Line + transformer 
A Low inrush 
(500% ) 
B Normal 
(650% ) 
P = Power of applied voltage by which 
the torque varies (assumed to be 
the same for low and normal in 


reactance 
motor reactance 
inrush 


motor reactance 


rush motors) 


By setting Ts’ = Ty’, the ratio 


x Gye 
PR) 


rhis equation is plotted in Figure 


xX. 
Ris ¢x- 


pressed 


4. This curve can be used to com- 
pare 500 percent and 650 percent 
inrush motors of any rating. 

For the 1000-hp 1800-rpm rating 
and typical system shown in Figure 
3 X — 0.179. The 
B 
motor must have at least 6 percent 
P = 2) more maximum torque and 
8.7 percent (P = 2.4) more torqui 
at other points during acceleration to 
justify the claim that it has superior 
torques on this particular system 
which it easily does. Another way to 


normal inrush 
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compare the normal inrush motor of 
Figure 1 and the Curve A low inrush 
motor of Figure 2 is to calculate what 
line reactance is required to produce 
equal motor torque. At maximum 
1 : 1.30. Since P = 2 for 


maximum torque comparisons, 
X 


torque 
1.15, or line reactance 0.50. 


times as 
much as the typical line reactance 


B 
This line reactance is 25 


and is certainly not a practical system 
since the pump could not be started 
Hence for any system stiffer 
than this, the normal 
will provide greater maximum torque 
and greater continuity of service 
under conditions of 


on it. 


inrush motor 


low generator 


voltage or momentary voltage dips 
caused by starting other motors at 
the station 

At the critical 70 percent speed 
Ty 


int 
poin > Tr, 


1.17 and assuming P = 


Xx 
2.4, 5 


reactance for equal torque is 0.121 
or 6 times the typical line reactance. 
Normal inrush motor voltage would 
be 72.6 percent and torque would be 
reduced to 54.5 percent of full load. 
For lines weaker than this, the low 
inrush motor will deliver more torque 
at 70 percent speed than will the 
normal inrush motor. 

Low inrush motors should be speci- 
fied in those cases where: 

(1) Line voltage drop must be 
limited and where difference between 
500 percent and 650 percent inrush 
motors will significantly benefit other 
(Wound motors should 
be used in extreme cases. ) 

(2) Where inferior torques of low 
inrush motor do not jeopardize open 


38 from Figure 4. The line 


users, rotor 


oO! closed valve pump act eleration de - 
pending on application. 

Normal should be 
used where line voltage drop is not 
other 

most 

will 


valve pump acceleration. 


inrush motors 


severe or where customers are 
thei 


open 


not affected. In 
superior 


cases, 


torques permit 
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FIGURE 1—Standard state liquid fugacity divided by vapor pressure of ammonia versus total pressure 


Heres Equilibrium Data on Ammonia 


Use these time-saving data to predict the vaporization equilibrium ratio. 


Dwight S. Hoffman, University of Idaho, Moscow, Idaho 
James H. Weber, University of Nebraska, Lincoln, Neb, 


AMMONIA is one of the more 
important petrochemicals. To deal 
with this compound adequately the 
vaporization equilibrium constants are 
required. These constants are pre- 
sented here, both graphically and in 
tubular form, over the temperature 
20 to 260 F. and up to 
pressures of 300 pounds per square 
inch absolute 


range of 


The importance of the vaporization 
equilibrium constant, K, lies in the 
fact that through it and the activity 
coefficients it is possible to predict 
the vaporization equilibrium ratio, 
K’, the relationship being: 

7 
‘ K’ K (1 

x ¢ 
where y mole fraction of component in 
vapor phase in equilibrium 

with x 
x = mole fraction of component in 

liquid phase 
7= liquid phase activity coefficient, 
f./xf.° 
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yp vapor phase activity coefficient, 
f./yfy° 
fu = fugacity of the component in 
the liquid mixture 
f, fugacity of the component in 
the vapor mixture 
standard state fugacity of the 
pure component in the liquid 
phase at the temperature and 
pressure of the system 
standard state fugacity of the 
pure component in the vapor 
phase at the temperature and 
pressure of the system 


To determine the vaporization 
equilibrium constant, it is necessary 
first to calculate the 
fugacities for the liquid and vapor 


standard state 
phases. The relationship between 
these quantities is: 


f° 
f," 


The calculation of fugacity data, in 
turn, requires volumetric data. In 
the vapor phase the standard state 


fugacity is determined by the rela 


tionship 


] T 


ln; 


total pressure, psia 
R gas law constant, 
peia-cu. ft 


lb mol-°’R 


T ibsolute temperature 


10.730 


Rankine 
Ve molal volume of the vapor 
RI 


a residual volume 


In the liquid phase the standard state 


fugacity is calculated from the ex 


pression 


V 
f; ek 


where P vapor pressure, psia 
\ molal volume of the liquid 
fps fugacity at the vapor pressure 


[he volumetric data used in all the 


calculations were those reported in 
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FIGURE 2—Standard state vapor fugacity of ammonia divided by total pressure versus total pressure. 





U.S. Bureau Standards Circular 142 TABLE 1—fugacity and Vaporization Constants for Ammonia 
(1923). 


Since the volumetric data in the 20 F. (18.30)° 0 F. (30.42 50 F. (09.19 
‘ ace are limite . aC} FUGACITY Vapor | PUGACITY Vapor FUGACITY Vapor 
gas phase are limited, some fugacity PRESSURE, | ary | beet. | Maes 


data had to be calculated from the psa Liquid | Constant | Liquid Gas | Liquid | Constant 


. . - er = — — — - ———E — a ee — 
generalized {/m7 chart of Hougen and __ Dew Point | 18.00 | 28 | 1.00 
VAS 4 Th: Bubble Point | 72 | | 84.28 1.00 
Watson.* This generalized chart was 10 5 799)t | 1.83 2 | (83.75) 8.442 

4 7 7 ) 2 y 3.8! (83.77) 6.051 
ulso used to calculate standard state 18 ‘a7 76 (2 ; 775 (83.80) 4.722 
24 | + 2 ( 7 Yi) 23.57 83.84) 3.557 
0) ( 7 2 22 (29.7 | K (83.88) 2.858 
48 5. Y , 7 ) 7 5 | | (84.00 1.808 
600 56, 57 | 29.7% § a 84.10 1.457 
owie ’ pe ¢ , swe > 100 | vl. 7 v2 ) | 2 22 84.35 0.8954 
exist as a vapor, At any given tem- oo fu 8 1" }- Ay ss (| éaae 
perature this would correspond to a 180 “ 76 | (15 | 0.1804 | $162.9) 64.90 0.5211 
, . 200 2 | j ) 30.15 0.1731 (179.0) 85.08 0.4750 
situation where the total pressure on 240 7 3 27 | (20% 25 | 0.1486 | (210.0 85.31 0.4062 

300 0.0778 | (243 0.1249 | (235.5 85.70 0.3381 


vapor fugacities at pressures and tem- 
peratures at which ammonia does not 


the system was greater than the vapor 





pressure of ammonia, 100 F (211.9 50 F (441. 200 F (801.2 


lo calculate standard state liquid PUGACITY iene Toon? PUGACITY Vapor 
fugacities of ammonia at pressures Pressure. —_ _ ~~ 


Gas Liquid Constant | | Le | Constant Gas Liquid | Constant 
less than the vapor pressure at any — —— — 

. ° Dew Point 189.0 
given temperature, 1.6., where pure Bubble Point 


ammonia does not exist as a liquid, 

‘ 1" | | (186.2 10.46 7.87 a! ‘ 17.00 500.5 32.99 
equation (4) was used. The volume ‘ 23.65 | (186.3) 7875 9377 | (3845 2 93, 83 590.8) 24.80 
of the liquid was assumed to be un- iene i 798 | (oOLs 1251 


| ?186.6) 3.992 5 7 47.29 | na | 12.51 


189.0 1.00 | 628.9 | 1.00 
(186.1) | 18.72 9.960 | (35 5. 9.969 {| (580.8) | 50.16 
(186.1 13.42 13.92 5 5.45 13.94 590.3) 42.35 


9.935 


1.00 ‘ 628.9 | 1.00 
| 


‘ lta . —- * mee — 57. 186.8 3.229 55 58.88 (592.2) 10.06 
affected by changes in pressure and, 187 4 970 rot 37 96.89 | (594.1) 6.131 
as in calculations for the standard | 12 188.0 1.447 32.0 07.6 ‘ | (504.3 4.439 
: ee 7 7 4 | (188.6) | 1.146 7 58.7 f | | (508.1 3.521 

state fugacities of the real liquid, set 2 188.8 1.043 5 7 | 187.5 | (500.0) | 3.196 
" . : 189.4 0.8898 ‘ | (601.0) 2.709 

equal to the saturated liquid volume. 2 190.3 0.7376 5 362 371 (603.9) | 2.223 





As shown previously for benzene’ a - , menan 


‘ , . : re — * Figures in parentheses are vapor pressures expressed in peia 
and hydroge n sulfide ’ the \ alues of t Fugacity values in parentheses are those in the hypothetical states 
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FIGURE 3—Vaporization equilibrium constant, K, for ammonia versus temperature. 





{,.° for the hypothetical liquid state 
can be shown to be consistent with 
f° for the real liquid by a plot of In 
fL°/P, versus 7. Such a plot is in- 
cluded as Figure 1. As can be noted 
from the figure, at any given tem- 


perature the values of f,.°/P, fall on 


260 F (1499.4 
Vapor 
Equil 
Constant 


PUGACITY 
Pressure, 
peia 
Dew Point 
Bubble Point 1,00 
10 993 My a) 
14 5 
18 
24 
30 
4s 
@ 
100 
140 
180 
200 
240 
300 


Gas Liquid 


1005 


1.00 


=— 
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/P, 
for 
the real liquid and for the hypotheti- 


a straight line. The values of f, 


on any single line include data 
cal liquid state 

An analogous procedure can be 
the of f, 
values in the hypothetical state with 
those of the 


In f is 


used to show consistency 


In this instance 
This 


y 


real va 
plotted against 
type of plot is included as 


be re the 


line 


Figure 
not straight 
he 


behind the selection of these parti 


isotherms, while 


are smooth curve reasons 


ular type of plots In f; P, versus 7 


and In f versus were de velope d 
in the previous work on benzene 
Once the standard state fugacities 
have been determined, the vaporiza- 
tion equilibrium constants can be cal- 
The 


reported in 


The 


culated from equation (2 equi- 


librium constants are 


graphical form in Figure 


standard state fugacities as well as 


the equilibrium constants are reported 
in tabular form in Table | 


The standard state fugacities in the 
hypothetical liquid and vapor states 
have been shown to be consistent with 


standard state fugacities in the real 


liquid and vapor states, respectively 
The data which are presente d in both 
tabular and graphical form should be 
an aid in equilibrium calculations in 
volv 


ing’ ammonia 
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Refinery Integrates Three Hydrofiners 


At Esso’s Baltimore refinery, one of three Hydrofiners is used to pretreat 
charge for Powerformer but it’s integrated with other two to cut costs 15-20 percent. 


A. Brandon and L. W. Zahnstecher 
Foster Wheeler Corporation 
New York 


A COMBINATION Powerforme: 
operating in conjunction with three 
Hydrofiners has recently been put 
into operation by Esso Standard Oil 
Company at their Baltimore, Md., re- 
finery. Powerforming is the new cata 
lytic reforming process developed by 
Esso Research and Engineering Com- 
pany. Based upon data developed by 
Esso Research and Engineering, the 
unit was engineered and constructed 
by Foster Wheeler Corporation. The 
many innovations designed into this 
make for 
low cost 


unit both flexibility and 


Thermodynamically the optimum 
conditions for aromatics production 
in reforming are elevated tempera- 
ture and low hydrogen partial pres- 
sure. However, commercially (as in 
this catalytic reformer installation) it 
has been found practical to limit tem- 
perature and increase hydrogen par- 
tial pressure to restrict coke laydown 
and to obtain a reasonable catalyst 
life. It has been found’ that organic 
sulfur compounds both inhibit the 
formation of 


aromatics and increase 


formation with sensitive 
catalysts widely 


forming 


coke very 
used in catalytic re- 
The effect of sulfur on coke 
formation can be offset somewhat by 
increasing hydrogen partial pressure 
but the aromatics formation will still 
be low. minimize the 
poisoning effect on the catalyst of 


In order to 


sulfur and other poisons such as or- 
ganic and oxygen 
pounds and metal constituents, it is 


nitrogen com- 


necessary to pretreat the reformer 


charge stock. 


Hydrofiners——Maximum sulfur 
reduction of Powerformer charge is 
obtained with the Hydrofining proc- 
ess." This process‘ mildly hydrogen- 
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ates the feed stock by utilizing part 
of the excess hydrogen produced in 
the Powerformer. Hydrofining _re- 
sulfur, nitrogen and 


to H.S, NH 


moves organic 


oxygen by conversion 
and H,O 

To take advantage of the relatively 
pure hydrogen produced in the Pow- 
erformer, the Baltimore refinery hy- 
drogenated the following stocks in 
three Hydrofiners: 

1.A heavy catalytic cycle oil hy- 
drofined lightly to improve sta- 
bility.® 
A heavy straight-run naphtha 
hydrofined for pretreatment of 
Powerformer charge. 

3. A combination light straight-run 
naphtha and heavy cracked 
naphtha run in blocked opera- 
tion to reduce sulfur content and 
to treat heavy cracked naphtha 
for engine cleanliness. 

Except in the case of the Power- 
former charge, desulfurization is not 
the primary object of these hydro- 
fining operations. 

The unique features of the Balti- 
more installation include: 

1A 


compressor for 


common hydrogen recycle 
all three Hydro- 


finers 


2. The use of hydrogen from the 
Powerformer to strip and dry the 
Hydrofined Powerformer charge 
stock. 

3. Common and integrated control 
house, compressor and pump- 

house, blowdown, pumpout, utili- 

ties, etc. for the combined Pow- 


erformer and Hydrofiners. 


Flow Through Units—-As illus- 
trated in Figure 1, three streams are 
charged through preheat circuits to 
their heaters. The two 
heaters handling naphthas of 12,000 
barrels per stream day and 3000 bpsd 
are operated at 450-500 pounds per 
square 


respec tive 


inch to prevent complete 
evaporation of the hydrocarbons in 
the heaters. The third stream is 5000 
bpsd of heavy catalytic heating oil. 
After heating the individual streams, 
recycle gas is added from the common 
compressor, The heavy virgin naph- 
tha hydrofiner is designed to reduce 
the sulfur to less than 0.001 percent 
by wt. All three streams are stripped 
to meet proper IBP or flash point. 
The hydrogen is separated from 
the Hydrofined products and recycled 
without removal of hydrogen sulfide. 
The stripped bottoms from the light 





three Hydrofiners 





Unique features in this integration . . . 


* Common hydrogen recycle compressor for all 


* Use of hydrogen to strip and dry the pretreated 
Powerformer charge stock 


* Common control house, compressor and pump- 
house, blowdown, pumpout, and utilities 
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FIGURE 1—How the three hydrofiners work together 


virgin naphtha and heavy catalytic 
heating oil units are caustic and 
water washed and the stripped heavy 
virgin naphtha is charged directly to 
the Powerformer. To prevent 
cumulation of hydrogen sulfide and 
light hydrocarbons in the recycle hy- 
drogen, a part of the recycle gas is 


ac- 


purged continuously from the unit. 
All three strippers operate some- 

what differently. The 

heavy catalytic heating oil is steam 


Hydrofined 


stripped at 185 pounds per square 
inch gage and 400F. to remove all the 


hydrogen, hydrogen sulfide, methane 
ethane the propane 
and hydrocarbons to 


and enough of 


heavier meet 
flash point specifications 

The light virgin naphtha is pre 
flashed to remove most of the hydro- 
gen and then stripped in a closed re- 
boiler system at 100 psig and 320 F 
Open steam stripping cannot be used 
because of boiling range of 
light virgin naphtha. A self-refluxing 
stabilizer was installed to strip both 


the low 


the light virgin and heavy catalyti 
naphthas in blocked operation 





























FIGURE 2—Powerforming flow scheme: Yields have varied from 87.9 to 91.7 percent. 
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The stripper overhead is returned 
to the recycle gas system by means of 
the 
light virgin naphtha case. When han 
cracked the 


stripper overhead is purged from the 


a small booster compressor for 


dling heavy naphtha, 
unit. 
The 


stripped with dry. sulfur-free hydro 


heavy virgin naphtha is 


gen from the Powerformer. This re- 
moves hydrogen sulfide, light hydro- 


carbons and water. This stripper is 
operated at 185 psig and 350 F. The 
highest concentration of hydrogen 
the tail the 


heavy virgin naphtha stabilizer; there 


sulfide is in gas from 


fore, part of this stream is purged to 
prevent build-up of H,S in the re- 


cycle gas stream. 


Powerformer —Jhe Powerformer 
charge is 3000 bpsd of heavy virgin 


API 
Hydrofine r at 


naphtha of approximate ly 52.7 
The 
0 | 


through 


charge leaves the 
and 185 psig, and } 


feed filters 


with hydrogen recycle was 


pumped 


before mixing 


These fil 


ters remove any catalyst that may 


be entrained in the stream from the 
hydrofining this 


catalyst are detrimental to the Power 


reactor Traces of 
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former platinum catalyst. The heavy 


virgin naphtha plus hydrogen is 
heated to 520 F. by 
hot 
perature it is totally vaporized. The 


exchange with 


reactor effluent, at which tem 
mixture then flows to a preheat fur 
nace where it is brought up to reac- 
tion temperature The feed passes in 
series through three reactors contain 
ing a bed of platinum catalyst pills 
The take 


place are endothermic; therefore, the 
reactor effluent must be reheated be- 


reforming reactions which 


fore entering each successive reactor 


lhe effluent from the final reactor 
is cooled and preflashed to remove 
the hydrogen which consists of re- 
cycle gas plus the net hydrogen pro- 
duced in the process. The make-gas 
to the Hydrofining units and 
back to the 
The Powerformate is stripped 
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is sent 
the recycle gas is sent 
feed 
in a self-refluxing stabilizer at 
psig and 395 F. 

Table | are the 
various Hydrofiner feeds and prod- 
ucts It 


Illustrated in 


can be seen that the sulfur 


reduction varies from 99 percent 


TABLE 1 
Hydrofiner Feeds & Products 


Lt. Virgin | Hvy. Cat. | Hyy 
Naphtha | 


Virgin | 
Naphtha 


Heavy Cat 


Naphtha | Heating Oil 


for the hydrofining of the Power- 
former charge to 7 percent for the 
heavy catalytic heating oil, which is 
an extremely mild hydrogenation for 
Che 
tans are essentially eliminated from 
Not apparent from the 
tables is the fact that the yield is 98- 
100% for all Hydrofiners. 


Powerformer 


stability improvement mercap- 


all streams 


feed and product 
characteristics are given in Table 2 
It can be seen that yields vary from 
91.7 to 87.9 volume percent of de- 
This 


improvement 


butanized reformate. corre- 
octane 
starting at 50 (F-1 

charge to an octane number ol from 
85 to 92 (F-1 clear 


Sufficient flexibility has been engi- 


sponds to an 


clear) on the 


on product 


necred into this combination unit so 
that both the light virgin naphtha 
and heavy catalytic heating oil Hy- 
taken off 


while the Powerformer and its Hy- 


drofiners can be stream 
drofiner pretreat continue operation 
Regeneration equipment has not been 
included because under the mild con- 
ditions of operation lone catalyst life 
is expected on all reactors 

The plant was completed on June 
1, 1955, fourteen months after order- 
ing the unit. It is estimated that ap- 
proximately 15-20 percent was saved 
by building an integrated unit instead 
of two individual Hydrofiners and a 
separate Powerformer with its Hydro- 
finer pretreat 
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TABLE 2 
Powerformer Feed & Product 


Powerformer Feed 

Heavy Virgin Naphtha Hydrofiner 
Pr ict 

BPSD 

Gravity API 

Sulfur, wt. percent 

F 1 Clear Octane N 

Composition, vol. percent 
Paraffins 


Hydrofiner Feed 
BPSD 12,000 12,000 $000 Naphthene 
Gravity, “API 65 6) 52.7 Ar 
Molecular Wt 4 133 120 25 Powerformate 
ASTM Distillation Vield 
IBP 281 259 525 Dry gas, wt 
10 Percent | 70 f Hydrogen, 
5O Percent l } 279 Cy, wt. per 
00 Percent 4 291 Ca, wt. per 
EP ; 33 313 Cs, wt. Per 
Sulfur, Wt. Percent 35 0 Butane 
Copper No Cs 
Carbon Residue 
Wt. Percent 
Hydrofiner Product 
Gravity, “API [ l 
Sulfur, Wt. Percent ; | 1.3 
Copper No } 0 
Carbon Residue, Wt. Percent 


imate 


10 Percent Bottor 


7 
Co+ 
\ 


Naphthenes 
020.04 Aromatics 
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Easier Solution of Continuous 


Beam Moments 


All moments on the beam are available after using this simpler method of 


distributing fixed end moments. 


George J. Feinman 
James P. O'Donnell 


Consulting Engineer 
New York City 





THE SOLUTION of the moments in a continuous 
beam is simplified considerably by distribution of fixed end 
moments based on the slope deflection equations. How- 
ever, the designer can avoid calculating fixed end moments 
if the distribution is based on the method of elastic 





weights. No claim is made that the suggested method 
reduces the amount of time required in balancing fixed 
“ef 
calculation of fixed end moments is not convenient. Also, ls 
upon completion of the analysis by the method presented, Go Section of a Continous Beam 
we have at hand all moments on the beams. 

When the equation of slopes at support B of the con- 
tinuous beam of Figure 1 is written, it represents the 
fact that the slope of the tangent to the elastic curve at B 
is equal on the left and the right of the support. In terms 


end moments. It is simpler, since in many types of loading, 





of elastic weights we may express this condition of con- 
tinuity by setting the reaction at B from beam AB when 


that beam is loaded with its;~diagrams, plus the re- 


action at B from BC loaded with its 7 diagrams equal 


b Simple Beam M diagrams 


to zero. Thus, we write: 


Asay | MaL, Pa l/ 5 T M, L; 
LL, 21, 21, 
x 2/3+ Mcla X 1/3=0 


21; 





le 
js" 
nf “e | 


2,/, | ’Lafy 


which reduces to: 
~ 
Mali + Mp ( L + L + Mel, Asay Ava, (1 

61, 5 I, I, ) 61, IL Illa 

¢ Moment diagrams for end moments 








, : M ,. 
A is the area of the simple beam 7 diagram and along 





with the span lengths and moment of inertia for each 


span is given a subscript to identify the span. The modulus FIGURE 1—o, b and 
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Easier Solution of Continuous Beam Moments... 





of elasticity of all spans is assumed the same and is there- 
fore omitted. The quantity on the right side of Equation 1 
represents the total difference in slope to be called re- 
sidual slope, at support B (when the spans are considered 
simple beams) which must be brought to zero in order 
to restore continuity to the beam. This can be done by 
introducing the correct values of the end moments M,, 
M,, and M,¢. To eliminate fractions let us multiply Equa- 
tion (1) by 6, This gives: 


Mala 4 a | Ly + La ! Mel. 6Asa 6Asa 
I, I; I, ) I, LL: la 


) 


Applying a unit moment at B, the slope of the tangent to 


the elastic curve at B is changed by 2 ( : ' fi ) while 


se. be | 
the change to the slope at A and C is 7 and 1, respec- 
i 2 


tively. Similarly, the effect of a unit moment applied at 
a” , : 
A on the slope at B is . and a unit moment applied at 


C produces a slope of ra at B. 
J 


By applying increment moments to the joints of the 
continuous beam and noting the effect of these increments 
on the residual slopes, as outlined above, we will eventu- 
ally arrive at the required condition of continuity that the 
slopes on both sides of a continuous support are equal, 
i.e., the residual slope equals zero. These increment 
moments are then summed to give the final moments at 
the continuous supports. Until experienc e is gained in the 
use of this method the most convenient increment to 
choose is the one which will make the largest residual 
slope zero. This process is repeated for all supports until 
all residual slopes are zero or very small. 

Two numerical examples are presented to show the 
convenient forms of the solution 


Numerical Example 1 


It is required to find the continuous beam moments 
for the beam in Figure 2a. 

The simple beam moment diagrams are shown in Fig- 
ure 2b. At support B, the residual slope for spans AB and 
. 132 “6 + 1440 + 2304) 12 eee 

BC equals 6 ( 4S 12 10 D4 ) 1555 

At support C, the residual slope for spans BC and CD 

1440 +- 2304 t- 288 * 6.7 em? 
equals 6 ( 10 4 ) : = 1603. The effects 
of a unit moment applied at any support are shown in 
Table | as Distribution Factors, For example, a unit 
moment applied at B has an effect of 12.8 on the un- 
balanced slope at B and 2.4 at C. As the first step the 
cantilever moment, 18 K’ is applied at D. This has 
the effect of reducing the residual at C by 108. In step 2 
1555 


. 0 
an increment moment ol 


108 121.5 is applied. 
This reduces the residual at B to zero and the residual at 
C by 504. After 5 steps the residuals at all points are 
either zero or very small. Then the applied moment 
increments are summed and these are the required con- 
tinuous beam moments. The diagrams for these moments 


are shown in Figure 2c and the combined simple beam 
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Figure 2¢ 
Moment diagram due to end moments 
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Figure 24 
Final Moment diagrams 
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Simple Beam Moments 











FIGURES 2c and 2d 


and continuous beam moment diagrams are shown in 
Figure 2d. 


Numerical Example 2 

The continuous beam of Figure 3a is fixed at support 
A. ‘The fixed end is easily taken care of by treating point 
A as an interior support with an imaginary span to the 
left of A. This imaginary span does not enter into the 
distribution. Since J] and FE are constant we may use 
the relative value of / 1. In contrast with other 
methods, the applied moment in span 3 is handled just 
as easily as a direct load. 


The values of the residual slopes are given below and 
| 


TABLE 1 


Moment 


DISTRIBUTION FACTORS Applied at 


) 12.8 





4 


iner. M residual residual 
4 B ( 


+1555 + 1608 
0 108 


+ 1555 +1495 
1555 oO4 


0 1191 
170 i 1191 


170 


+170 
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FIGURE 3 


the distribution is carried out as in Example 1. Con 
struction of the final moment diagrams is left to the 
reader. 


Residual slope atA T, 107? 
, 


1024 691 12 
Residual slope at B 6 Y y ) 23,808 


(= K 12 4 
6b 24 


Residual slope at ¢ 


19,014 


576 & 6.67 + 144 & 2.67 
i ) 


TABLE 2 


Moment 


DISTRIBUTION FACTORS Apphed at 


16 


MO 


remdual 








Keep Your Motor Running 


There are three golden rules for long motor life—Keep it dry, keep it clean 


and keep it cool. 


Robert J. Kolar 
Electric Machinery Manufacturing 
Company, Minneapolis 


MOTORS 


their own good. Because they run for 


are too efficient for 
years without proper service, too 
many operators take them for 
granted, Then they fail when most 
needed. Motors should be first, not 
last, on your maintenance schedule. 
Preventive maintenance means day- 
to-day upkeep of machinery to avoid 
breakdowns simply by correcting con- 
ditions which lead to them. The motor 
is maintained directly by lubricating, 
cleaning, and by replacing worn parts 
when necessary. It is maintained indi- 
rectly by controlling conditions around 
Often this indirect mainte- 
nance is just as important as the work 


the motor 


on the motor 

Lubrication. Sleeve Bearings: A good 
grade of mineral oil should be used 
for sleeve bearing lubrication, Ordi- 
narily, a viscosity of 200 to 300 Say- 
bolt seconds at operating temperature 
is satisfactory. This usually calls for 
an oil weight of about SAE 20 
Heavier-than-normal loads require 
heavier oil. 

Oil level in the sight gage should 
be checked periodically. With the 
motor in operation, the gage is not 
perfectly accurate. By setting the 
proper oil level at standstill, then 
starting the motor, a gage point for 
the running oil level can be estab- 
lished, 

When the oil supply is discolored 
or dirty, the reservoir should be 
drained, flushed and re-filled with 
new oil, 

Ball or Roller Bearings: ‘Too much 
grease in anti-friction bearings is al- 
most as harmful How 
much and when to add grease is 
something that can be determined 
from manufacturer’s recommenda- 


as too little. 
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tions and from actual operating expe- 
rience. The function of grease is to 
bleed a small amount of oil onto the 
bearings and to prevent rust. A bear- 
ing one-third full has plenty of grease 
for good lubrication. An excess of 
grease can be harmful, especially if 
the bearing is so full that it creates 
heat. In general, it is better to add a 
small amount of lubricant from time 
to time than to add a lot of grease 
infrequently. 


Cleaning. How clean a motor is kept 
may have a lot to do with how long 
it will last, especially if it operates in 
a dusty location. The outside of the 
motor can be wiped off with a cloth 
and most of it can be reached safely 
while the motor is running. When the 
back of the core is exposed, as on 
some open synchronous motors, it 
should be kept clean. 

The inside of a motor needs clean- 
ing too, however, and this is a job for 
a shutdown period on the motor. Air 
pressure of 20 to 30 pounds will blow 
out dust around the coils and core. 
This operation may be necessary 
quite often if a heavy dust blanket 
collects on the windings and acts as 
a heat insulator. 

When the motor is disassembled for 
overhaul or repair, oil or gummy dirt 
can be cleaned off the coils and core 
with a volatile solvent. Coal tar dis- 
tillates are effective and compara- 
tively safe. 

Carbon tetrachloride is very effec- 
tive but, highly toxic, it should be 
used only in well ventilated places. 
Effective substitutes for carbon tet are 
sold by most chemical supply houses. 

Deposits should be cleaned out of 
all air passages so that the motor is 
ventilated properly. After cleaning, 
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coils can be resprayed with insulating 
varnish if original varnish has been 
removed by solvent or abrasive. 
Replacement. Oil and grease seals, 
bearings and brushes should be re- 
placed when worn appreciably, Seals 
will leak if worn; sleeve bearings may 
appear noticeably corroded. An un- 
balance in the air-gap is another good 
indication of sleeve bearing wear. In- 
roller 
bearing is a good forecaster of bear- 
ing failure. Increased bearing temper- 
ature (measured with a temperature 
indicator, not by hand) also indicates 
possible bearings failure. 


creased noise level of ball or 


Brushes on slip rings or commuta- 
tor continually are subject to wear, 
and eventually will become too short 
to be effective. When there is less 
than 44-inch of effective brush length 
left 
reach of the pressure spring), the 
brushes should be replaced. Commu- 
tator mica must be undercut when 
the bars wear down close to or even 
with the level of the mica. Collector 
rings and commutator must be refin- 


before the brush gets out of 


ished if accidentally gouged or scored 
Reiinishing merely to brighten up a 
blackened surface however, is unnec- 
This 
harmful. 
Rotor balance should be checked 


after any part, such as field pole or 


essary. discoloration is not 


coil, has been replaced. Using a vi- 
brometer, the motor can be checked 
in operation if any parts seem unusu- 
ally short-lived, or if there is notice- 
able vibration in the machine. 


THREE RULES FOR LONG 
MOTOR LIFE 
Keep It Dry. First and foremost, 
keep falling or splashing water out of 
the motor. If the installation is un- 
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Motor Maintenance Chart 


“WHAT” 


“WHEN” 


“HOW” 





BRUSHES 


SLIP RINGS 


COMMUTATOR 


SLEEVE BEARINGS 


ANTI-FRICTION 
BEARINGS 


WINDING 


AIR INTAKES 
DISCHARGES 





Maintain proper brush pres- 
sure of 2-4 psi. 


Make sure brushes ride free in 
brushholders. 


Replace badly worn brushes. 
Require little attention. 


Keep mica separators below 
level of commutator bars. 


Keep lubricating oil clean and 

up to proper level. (Level 
should be checked with ma- 
chine at standstill.) 


Replace bearing when badly 
worn. 


Replenish grease |ubricant 
periodically. 


Flush and repack. 


Replace bearing. 


Keep clean to prevent layer of 
dust from acting as heat in- 
sulator, holding moisture and 
corrosive particles, or from 
starting abrasive action on in- 
sulation. 


Check for vibration due to un- 
balance. 


Clean out and make sure no 
obstructions are left to shut 
off air supply. Air intake and 
discharge openings can fill up 
with gummy dirt, slowly cut- 
ting off air supply. 





Check brush pressure (spring 
force/contact area) occasion- 
ally. Danger signals: Spark- 


ing or excessive wear of brushes. 


Arcing at brushes may indicate 
brushes are sticking. 


Advisable when less than 4 
inch of usable length is left. 


Refinish only if badly pitted or 
gouged. Do nottry to remove 
harmless discoloration. 


Danger signal: excessive spark- 
ing when bars worn down too 
far. 


Check oil level sight gage fre- 
quently. Check condition of 
oil, and change when discolor- 
ed or dirty. 


Periodic check of air gap will 
show rotor sag or shift to one 
side (on belted machines) in- 
dicating extent of bearing 


wear. Visual check also good. 


Bearing needs to be only |4 to 
Ym full of grease. Do not over- 
grease. Frequency depends 
on existing conditions. 


Old grease gets baked out, hard 
and too dry to expel itself 
when new grease added. Re- 
packing recommended every 
2-4 years. 


Imminent failure may be in- 


dicated by increased noise level. 


Required regularly, depending 

on conditions around the 
motor. Open motor in dusty 
location should be checked 
often. 


Usually occurs after some part 
has been replaced. 


Easily done when motor is shut 
down. Generally advisable 
once or twice a year, oftener 
where conditions dictate. 





Use simple spring scale, find 
force required to just lift 
brushholder spring off brushes. 
Adjust pressure if necessary. 


Clean brushes and brushhold- 
ers. 


Disconnect old brushes and in- 
sert new ones of proper size 
and grade. 


Turn on lathe between centers. 


Have mica undercut with mica 
cutting machine in service 
shop. 


Add oil through filler cap to 
bring up to proper level. When 
replacing oil, first flush reser- 
voir with clean, light oil. 


Remove old sleeves; put in new. 
Refinish shaft and use under- 
size bearings if journal surface 
scored. 


Small shot of 
grease gun, 
open. 


lubricant from 
with drain hole 


Flush bearing with kerosene, 
fuel oil or similar solvent. Re- 
pack chamber |4 to '% full. 


Pull off with bearing puller. Re- 

place by heating new bearing 
in oil bath or by pressing on 
inner race. Pack |4 to 4 full. 
Vacuum clean or blow out with 
air (under 25 psi). Clean 
gummy dirt with solvent. Re- 
varnish coils if varnish film 
has been removed. 


Measure vibration at sides of 
bearings and sides of motor 
frame, using vibrometer or dial 
indicator. Any vibration over 
004" should be investigated 
and corrected. 


Use safe solvent to remove any 
gummy accumulations of dirt 
in air passages. 





usually wet, a dripproof or splash- 
proof motor may be needed. Secondly; 
prevent condensation inside the motor. 


condensation 
keeping 
ambient 


inside the 
motor 
temperature 


motor by 
above 
the 


temperature 
whenever 


bringing it to 
ducts. 


the 


motor 


motor through 


Life of 


insulation is 


whi h 


Moisture condenses quickly in an idle 
machine when ambient temperature 
goes up more rapidly than the motor 
and 


and corrosion. Space heaters are the 


temperature may cause rusting 


most effective means of preventing 
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motor is shut down. 


Keep it Cool. Plenty of cool clean 
air is a must for proper ventilation of 
a motor delivering full horsepower. In 


some cases, it may be necessary to 


supply air from a separate source, 


affected by motor temperature 
depends on the ventilating system 
Motor temperatures may rise dan- 
gerously high if motor is overloaded 
Both motor and bearing temperatures 
can be monitored by temperature de 


tectors and relays. Motor load (elec- 
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SYNCHRONOUS MOTOR periodic checkup would include (1) oil level 


indicator, where sleeve bearings are used; (2) air intakes and discharges; 
(3) bearings (Sleeve-type shown); (4) commutator and brushes; (5) 


trical input) also can be monitored. 
Keep It Clean. As mentioned before, 
dust from the surroundings 
may reduce the effectiveness of venti- 


motor 


lating air, and even block air pass- 
ages, thus raising motor temperature 


SQUIRREL CAGE induction motor periodic checkup would include (1) 
oil level indicator, where sleeve bearings are used; (2) air intakes and 
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Dust also 
may abrade the coils, literally wear- 


ing them out. 


and shortening coil life. 


If possible, keep the area clean so 
that dust, trash and other material 
are kept away from the motor. Make 


. . LL . 
prnag 


PETROLEUM REFINER 


exciter windings; (6) slip ring and brushes; (7) armature winding; and 


(8) field poles. 


sure that no boxes, papers, etc., are 
left to block the intake. 
Boxes or objects crowded within five 


motor air 


feet of the motor can cause recircula- 
tion of warm air into the motor. 


#F 


discharges; (3) bearings (sleeve-type shown); (4) armature windings; 
and (5) ventilating air passages and (6) oil check parts. 
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FIGURE 1—Flow diagram of coking unit 


Estimate Tomorrows Cost 
From Today's Records 


Can you prepare estimates from the cost 


records you are keeping today? Here’s how to compile 


todays costs so they will be useful tools in preparing esti- 


mates. 


John F. Gilmore 


Catalytic Construction Company 
Philadelphia 


PROPER COS 


process plant construction project 


rec ords on any 


should provide 
the 


a dependable basis for 


estimating cost of similar future 


plants 

Cost records are too often accumu- 
lated for legal purposes—taxes, insur- 
debt 


any thought to their value to the 


ance, retirement, et without 
esti- 
mators and engineers 


preparing new 


proposals or planning new plants 
Production, engineering and main- 
tenance personnel are consulted mor 
and more in the planning and estimat- 
ing stages of plant construction and 
They under- 


standing of the procedures of cost ac- 


expansion need some 


counting in order to apply the 
results 
It is the purpose of this article to 
® Provide the 


gineering and production people to 


background for en- 
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enable them to take full advantage of 


accumulated cost records 


ad Emphasize the importance of the 


I le ol the engineers, construction su 


pervisors and craft foremen in a 


cumulating useful cost records 
® Present a workable cost accumu- 


lation system which will meet both 


legal and construction re quirements 

Lhe 
counting system is coding. From prop- 
the 


pre cise 


key to any successful cost ac- 


erly coded cost data engineer 


and estimator can draw cost 
information on any component or seg 
ment of the process system 
Cost Coding 

most 


The 


a systern of 


three 


important tools in 


cost accumulation are 


1. The Final Summary 
lable ] 


2. The Equipment Item List and 


Form, rep 


resented in 


3. The Code of Accounts 


lable 2 is a theoretical code of ac- 
counts similar in principle to the ac 
counting codes utilized by many or- 
ganizations engaged in manutacturing, 
production, and/or construction op 


The 


show the prin iples and procedures of 


erations code is used here to 
construction cost accumulation as re- 
lated to the petroleum and petro 
chemical industries 

The code of accounts is separated 


into two Direct 


Combined 


major categories 
Costs Costs 
the 


costs incurred in the engineering, pro 


and Indirect 


they 


encompass all conceivable 


curement and construction of a proc 


break 


categories 18 


essing plant. Each account or 


down under these 


two 


further broken down to reflect ma 


terial and labor cost separately 


Direct Costs 
2 are accounts 10 
first of which is 


Number 10 


as columns 


lable 
through 90, the 
Ve ssels. Account 


and includes such items 


labulated in 


towers pressure vessels, 


tanks, drums, 


linings 
and all 
baffles plates and screens 

‘T he 
20, consists of shell and tube 
tube, double pipe, 


aircooled section 


internal trays, 


Caps, raschig rings internal 


Heat Exchangers, Account No 


finned 
atmospheric sec- 
tion, including 


driver) and pipe coil units 


Certain of the so-called mechanical 


items, because of their 


significant 
magnitude and individual importance, 
are viven S&F paral account numbers 
the 


classification 


rather than included in 
Mechanical 
No 
pressors 

Vhe 


then 


general 
Account 
10. Such items are Pumps, Com 
Heaters and Cooling ‘Towers 


Number +] 
all centrifugal 


Pumps, Account 


includes turbine 


rotary, reciprocating, and power 


pumps as well as motor, steam tur 


bine, and 


vas Cnrivine drivers 
Che Compressors 


ber 32 


Num 


includes direct connected gas 


Account 


engine driven reciprocating, recipro 


cating, rotary and centrifugal com 


pressol blowers and fans AS well as 


their respective drivin 


equipine nt 
and mechanisms 


All type ol 


heaters 


hired 
or stills are included 
Account Number 33, Heaters 
Steam 
when required are 
account All 
mechanical equipment 
classified 


ummarized 


direct or indirect 
furnace 
under 


Cooling towers or (rene 


rators ct outina 


separate other items of 
though x 


casionally as to type are 


reneral Me 


under the 


17 
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chanical account or set out separately 
as Account Number 34, 35 or 36 if 
the These items 
would include agitators, hoists, impact 
wrenches, and material handling 
suc h 


situation warrants. 


equipment, as conveyors, ele- 
vators, and operators. 

The Instruments, Account Number 
40, are made up of all temperature, 
pressure, flow and level indicating, re- 
cording and controlling instruments 
and valves; and further includes panel 
boards, tubing, wiring and fittings. 

The Piping, Account Number 50, 
consists of all pipe, valves, and fittings 
including expansion joints, steam 
traps, flexible hose and other special- 
ties. 

The 
60, 


Number 


into seven sub- 


Structural, Account 
broken 


catevories: 


is down 
1. Site Clearance including clear- 
ing the plant site of obstruction, trees, 
and rock and final grading operations 
2. Site Development consists of 
roads, sidewalks, parking areas, rail- 
roads and fences 


3. Excavation includes all machine 
and hand excavation. 
4. Foundations 


(or for 


vessels, equipment, machinery piping, 


supports 


structures, and buildings, includes 
forming, reinforcing steel, anchor 
bolts, piling, and concrete. 

5. Structures consist of main sup- 
porting structures, platforms, stairs, 
ladders, walkways, grating, pipe sup- 


TABLE 1 
Cost Estimate Summary 


Location 


Deacription 
Direct Coste } 
Vessels | | 
Heat Exchangers | 
Pumps 
Compressors 
Heaters 
Mechanical 
Instruments 
Piping 
Structural 
Electrical 
Insulation 
Painting 


I. Total Direct Cost 


Indirect Costs 
Femporary Facilities 
Field Office Expense 
Construction Facilities 
Initial Operation 
Legalities 
Supervision 
Sub-Total Indirect Coste 
Engineering 
General Administration & Overhead 


Fee 
Il. Total Indirect Cost 


Total Job Cost (1 & Il 
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Estimate No 


| Ma- ow 
Account) terial Labor rotal 


ports and miscellaneous braces, clips, 
supports. 

6. Buildings unless prefabricated 
can best be broken down further into 
substructure, superstructure 
chitectural classifications. 

7. Fireproofing consists of brick 
work, formed or pneumatically placed 
concrete including the necessary form- 


and ar- 


ing and reinforcing. 

Account Number 70, covering the 
Electrical, is broken down into the 
following sub-categories: 

1. Substation (including primary 
feeder protection). 

2. Power Facilities including start- 
ers, pushbuttons, conduits, wiring and 
fittings 


3. Lighting Facilities including 
lighting panels, switches, transformers, 
fixtures, receptacles, conduit, wiring 
and fitting 

4. Instrumentation-Electrical in- 
cluding thermocouple leads, safety 
shutdown systems, and general instru- 
mentation wiring. 

5. Communication Facilities such 
as a telephone system, sound power 
system or other intercommunication 
systems 

The Number 
80, includes all equipment and piping 
for of heat, 
temperature control, personnel protec- 


Insulation, Account 


insulation conservation 
tion and fire protection as may be 
required 

Account Number 90, 
all the 


required 


he Painting, 
includes 
painting 
for every account 

Indirect 

ot 


principal classifica- 


Costs 


consist those 


~~ | tions listed also on 
Table 2. The first 
such category, 
Facili- 
ties, Account Num- 
Ol, 


items as tem- 


‘Temporary 
ber includes 
such 
porary buildings for 
field 


struction 


off if e. con- 
ware- 
house, fabricating 
sheds, craft change 
houses and sanitary 
facilities; tempor- 
ary utilities for con- 
struction purposes 
and temporary 


roads. 


The second, Field Office Expense, 
Account Number 02, covers the ex- 
pense of operating a field office 
including costs of furnishings, equip- 
ment, office supplies, telephone, tele- 
graph, and salaries for clerical and ac- 
counting personnel. 

Construction Facilities, Account 
Number 03, can be expanded into 
three sub-classifications. 


1. Construction supplies consisting 
of nails, welding rod, oxygen, gas oil, 
and cribbing material. 


2. Smail tools consisting of those 
small expendable and pilferable hand 
tools such as hammers, saws, picks, 
shovels, wrenches, and chisels. 

3. Construction equipment expense 
consisting of the allocated cost of, or 
rental, as the case may be, and repair 
of items of construction equipment 
such as trucks, bulldozers, cranes, 
winches, welding machines, air com- 
pressors, concrete agitators, and wheel 
barrows 

Initial Operations, Account Num- 
ber 04, when included in the scope 
ol 


and materials necessary for testing, ad- 


services, embraces those activities 
justing and conducting the initial 


operation of the unit 


Number 


to summarize the costs of taxes, per- 


Account 05 is established 
mits, labor benefits, employment com- 
pensation insurance, general liability 
and comprehensive insurance expenses 
necessary in connection with the proj- 
whi h 
lumped together as “Legalities.” 


ect, and for convenience, are 

Supervision, Account Number 05, is 
for the salaries, subsistence and travel 
of 


and his staff 
the 


expense the field superintendent 
ol 


magnitude of 


assistants and engi- 
neers, which ob- 
viously depends on the magnitude of 
the scope of work, 

The cost of office engineering, con- 
sisting of process and mechanical en- 
gineering design and drafting as well 
as supervision, is included under Ac- 
count Number 07, Engineering. Also, 
in connection with the performance of 
the various procurement, construction 
and engineering services, both Direct 
and Indirect, there are numerous costs 


be 


located directly to any particular ac- 


and expenses which cannot al- 


count, although these expenses are un- 


avoidable. Such costs are defined in 
the proverbial age old expression 


“overhead” and classified herein un- 
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Description 


TABLE 2 
Typical Code of Accounts—Direct Costs 





ae Ob 


Pe ee 
SESPENN 


Sorkeah— Othe 


Ee eS eee 
Se ets 


October, 1956 


Vessels 

Purchases 

Installation 
Unloading 
Hauling 
Field Fabrication 
Field Alteration 
Erection 
Testing, Inspection & Repair 
Spare 

Sub Contract Installation 


Heat Exchangers 
Purchases 
Installation 
Unloading 
Hauling 
Field Fabrication 
Field Alteration 
Erection 
Testing, Inspection & Repair 
Spare 
Sub Contract Installation 
Mechanical 
Purchases 
Installation 
Unloading 
Hauling 
Field Fabrication 
Field Alteration 
Erection 
Testing 
Spare 
Sub Contract Installation 
Pum 
Purchases 
Installation 
Unloading 
Hauling 
Field Fabrication 
Field Alteration 
Erection 
Testing, Inspection & Repair 
Spare 
Sub Contract Installation 


Inspection & Repair 


Compressors 

Purchases 

Installation 
Unloading 
Hauling 
Field Fabrication 
Field Alteration 
Erection 
Testing, Inspection & Repair 
Spare 

Sub Contract Installation 


Heaters 

Purchases 

Installation 
Unloading 
Hauling 
Field Fabrication 
Field Alteration 
Erection 
Testing, Inspection & Repair 
Spare 

Sub Contract Installation 


Instruments 

Purchases 

Installation 
Unloading 
Hauling 
Field Fabrication 
Field Alteration 
Erection 
Testing, Inspection & Repair 
Spare 

Sub Contract Installation 


Piping 

*urchases 
Pre-fabricated Pipe 
Pipe 
Valves 
Fittings 

Installation 
Unloading 
Hauling 
Field Fabrication 
Field Alteration 
Erection 
Testing, Inspection & Repair 
Spare 

Sub Contract Installation 


Structural 
Purchases 

Site Clearance 
-111 Removal of Obstructions 
.112 Cutting and Pilling 
.113 Finish Grading 
Site Development 
121 Roads 
122 Sidewalks 
123 Parking Area 
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(Same Required) 


Lb. and sq. ft 
Lb. and eq. ft. 


(Same Required) 


Lb. 
Lb. 


(Same Required) 


Lb. 
Lb. 


(Same Required) 


Same Required) 


(Same Required) 


Same Required) 


Lb 


Same Required) 


Opera- 


Area | Code tion | Description Unite 


| .124 Fencing 
125 Railroads 
Excavation 
.131 Machine Cu. Vd 
.132 Hand | Cu. Vd 
Foundations 
141 Forms 
.142 Reinforcing Steel 
143 Anchor Bolts Lb 
.144 Concrete Cu. Vd 
145 Piling Lin. Ft 
Structures Lb 
Buildings Sq. Ft 
Fireproofing Cu. Vd 
Installation, Fabrication, Place 
ment or Wor 
Site Clearance | 
211 Removal of Obstructions | (None Required 
212 Cutting and Filling | Cu. Vd 


Lin, Ft 
Lin, Ft 


Sq. Ft 
b 





Site Development 
221 Roads 
222 Sidewalks 
223 Parking Area 
224 Fencing 
225 Railroads 
Excavation 
231 Machine 
232 Hand 
Foundations 
241 Forms 
242 Reinforcing Steel 
243 Anchor Bolte 
244 Concrete 
245 Piling 
Structures 
Buildings 
Fireproofing 

Sub Contract 





Electrical 

Purchases 
Substation 
Power 
Lighting 
Instrumentation 
Communication 

Installation 

Sub Contract 


Insulation 
*urchases 
110 Vessels 
120 Heat Exchangers 
130 Mechanical 
131 Pumps 
150 Piping 


Installation 
110 Vessels 
120 Exchangers 
130 Mechanical 
181 Pumps 
150 Piping 





Sub Contract 


Painting 
Purchases 
A pplication 
Sub Contract 


(None} 
Re- | 

quired Temporary Facilities 
Materia! 


Labor 


Field Office Expense 
Materia! 
Labor 


Construction Facilities 
Material 


Labor 


Initial Operations 
Material 
Labor 





Legalities 
Purchases 
Labor 


Su vision 
~urchases 
Salaries 


Engineering 
Purchases 
| Salaries 


General Administration and 


Overhead 


Fee 


213 Finish Grading | Sq 


Lb 
Sq. Ft 
Cu. Vd 


(Same Required 


Sq. Ft 

Sq. Ft 

Hae h 

Each 

Lin, Ft 

By Size 
(Same Kequired)) 


fons or Sq. Ft 
Tons or Sq, Ft 
or Sq, Ft 


Required) 
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FIGURE 2—Typical Foreman’s Report form for keeping costs records, FIGURE 3—Typical Millwright Foreman’s Report form partially completed. 
FIGURE 4—Typical Carpenter Foreman’s Report form partially completed. FIGURE 5—Typical Labor Foreman’s Report form partially completed. 
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der Account Number 08, General Ad- 
ministration and Overhead. Included 
under this account would be such ex- 
penses as salaries for Management; 
cost of clerical, accounting, legal, re- 
search, and service groups; deprecia- 
tion and rental of facilities; office 
supplies; and other items of general 
office and administrative overhead. 
And, finally the reason for it all is 


Account Number 09, the Profit or Fee. 


COST ACCUMULATION 
To set such a system into operation 
for cost accumulation a procedure 
such as the following might be pur- 
sued. 


1. Issue a set of general instructions 
to the Accounting, Purchasing and 
Construction or Maintenance groups, 
clearly the purpose of de- 
veloping an Estimating Cost Record 
of equipment, material and labor re- 
quired on a particular project. 


stating 


2. Assign to a Cost Engineer in the 
field the responsibility of directing the 
operation and accumulating the cost 
and quantity data, especially during 
the first phase of this procedure. Later 
certain of the field engineering and 
clerical personnel may maintain the 
system in addition to their normal re- 
sponsibilities. This is the most eco- 
nomical method. 

3. If the project is of significant 
magnitude, a system of accumulating 
cost data by job areas should be set 
up and the Direct Costs for each area 
maintained separately. The area dis- 
tinctions should be maintained for the 
If desirable, the In- 


direct Cost can later be prorated and 


Direct Cost only 


distributed accordingly to each area. 
4. Sinc e 


such a cost study will largely depend 


the success or failure of 
upon the Craft Foreman he should be 
given detailed instructions regarding 
his responsibilities in connection with 
the project. This can be best handled 
by preparing and presenting to each 


Craft Manual con- 


taining: 


Foreman a Cost 


® General Instructions 

® Equipment Item List 

® Foreman Code of Accounts 
® Sample Foreman Reports 


The general instructions should 


briefly discuss the purpose of the sys- 
tem and the foreman’s responsibility 
REFINER 
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the work 


performed under his supervision, and 


to assign correct codes to 
outline the procedure in making daily 
reports. 

The major items of equipment as 
indicated on a process or mechanical 
flow diagram should be classified by 
accounts and set out in a summary 
with the purchase price for each item 
and the respective quantity value in 
the units specified under the Code of 
Account. Referring to the typical 
Code of Account Table 2 
these would include all equipment un- 
der the Vessels, Account Number 10; 
Heat Account Number 
20; Pumps, Account Number 31; 
Compressors, Account Number 32; 
Heaters, Number 33, and 
other items of equipment under Me- 
chanical, Number 30. For 
example, referring to the Flow Dia- 
gram of a Coking Unit in Figure 1, 
the major items here resolve into the 
Equipment Item List of Table 3 with 
Numbers 


with the accounting code 


shown on 


Exchangers, 


Account 


Account 


assigned Item consistent 
One of the unique features of this 


type of Cost Coding is that the Item 


Numbers for principal pieces of equip- 


ment are keyed to the Code of 


Accounts. numbers 


These item are 
carried by each particular piece of 
equipment through all its specifica- 
tion, design, purchase, and construc- 
tion stages. It is relatively simple then 
to obtain from purchase orders the 
purchase price of each of these major 
items of equipment along with their 
respective quantity value as specified 
under Table 


2. Code of Accounts 


the “Units” column on 


An ideal system would provide a 
breakdown of actual installation labor 
cost applicable to each individual 
piece of equipment However, in most 
cases, the clerical costs of operating 


suc h a 


system would be 


prohibitive 
Therefore, by tabulating quantities for 
each of these groups classified by ac- 
code 


the the 


classification to the individual item of 


count numbe it is possible to 


allocate total labor 


costs ol 


equipment 
the cost of 
the 


Recording work 


field is of key 


portance. Standard report forms simi- 


per- 


formed in im- 


lar to the typical Foreman’s Report 


form shown in Figure 2 are satis- 


factory and can usually be expanded 


to include the additional information 


required for cost purposes without 


disturbing existing proc edures 
the work 


performed in connection with those 


In preparing report for 
major items of equipment in Accounts 
10 through 30, the procedure is rela- 
tively simple. Figure 3 shows a typical 
Report by a Millwright Foreman with 
distribution of time to the various ac- 
classifications 


count Crafts pertorm- 


ing work under all other 


except the Structural 


accounts 
Account Num 
ber 60, follow the same relatively sim 
ple procedure 

Crafts performing work under Ac- 


Number 60 


count follow a 


must 
slightly different procedure since much 
of the work performed under the 
structural account may not be speci- 
fied in the engineering drawings. Also 
much of the material for this account 
is purchased in the field. Such is the 
case in accounting for form lumber or 
excavation. Consequently, the quan- 
tity values must be measured and re- 
corded on this report. A typical Fore- 
man’s Report showing the recording 
of work under the Structural account 
by a Carpenter Foreman is shown in 
Figure 4 and by a Labor Foreman 
in Figure 5 

A typical final summary obtain- 
able through the operation of such an 
accounting code system is shown in 


Tables 4 Table 4 the 


tabulation of purchase price and 


and 5 shows 


weight ol eac h prec e of equipment ac- 
cording to item number as well as the 


total cost of installing all the pumps 


By considering the proportionate size 


TABLE 3 
Equipment item List 


Item No 


Description 
10 Vessels 

1001 
1002 
1008 Steam 
LOO4A Coke 
1004B Coke 


Fractionator and Surge Drum 
Product and Reflux 
Drun 
Drun 
Drum 


lank 


20 Heat Exchangers 

2001 Reflux Condenser 
2002 Product Condenser 
2008 Waste Heat Exchanger 
2004 Gas Oil Cooler 


at Pumps 

3101 Feed Pump 

4102 Furnace Charge Pur 
4103 Gas Oil Pump 

4104 Keflux Pur 
+105 Product Pumy 
$106 Boiler Feed Water Pump 


42 Campressors 
2201 Rotary Compre 
44 Heaters 

140 Preheater } 
3302 Coking I 


40 Mechanical 
OO! Decoking Equip 
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TABLE 4—E£Estimate Summary 


Account 31. Pumps 


Description 
3101 | Charge Pump 
4102 | Stabilizer Bottoms Pump 
3104 A) Btabilizer Reflux Pumy 
310615| Stabilizer Reflux Pump 
3104 | Hot Oil Pump 
4106 | Transfer Pump 


Spare 


TOTAL 


Page No 6 of 3 
Date 9-20-56 


Estimate No. 9202 


Ma- 
terial 
Cost 
$ 3,200 
2,000 
1,300 
1,550 
1,130 
1,420 


Unit 
Cost 


Acet 
No 


$10,500 $11,400 


5—Estimate Summary 


Account 31. Pumpe 


Total 
Quan- 
tity 
4,500 
2,100 
1,400 
1,500 
1,200 
1,400 


Item 
No 


4101 


Description Unit 


| Charge Pump 
3102 | Stabilizer Bottoms Pump 
S103 A) Stabilizer Reflux Pump 
310318) Stabilizer Reflux Pump 
4104 Hot Oil Pump 
3105 Transfer Pump 


Spare 


TOTAL 11,000 | 


| 


of the individual items, the installa- 
tion cost of each item can be prorated, 
and unit costs determined as tabulated 
Table 5 
dividual 


mally be conducted by the cost engi- 


on This proration of in- 


installation costs can nor- 
neer in the field who has observed the 
handling and installation procedures. 
Subcontracted work should be kept 
separate to prevent addition to total 


installation costs, 


Estimates Using Cost Records 
As to accumulation of costs of the in- 
the 
and respective dollar accumulation by 


direct items, mere classification 
the principal accounts is normally the 
most practical operation. Indirect 
costs vary considerably from job to job 
so that in estimating a new project 
the requirements of temporary con- 
struction facilities warrant detailed in- 
dividual consideration, There are cer- 
tain relationships between the indirect 
and direct costs. ‘These relationships 
often offer a convenient basis for 
comparisons 

For instance, the Legalities, Ac- 
Number 05, 
to be about 7-8 
of the Total 
Sub-Total Indirect Fur- 


ther, the cost of the ‘Temporary Facili- 


calculate 
of the 
Labor and 
Cost 


count usually 


out percent 
sum Direct 


Labor 


ties often works out to about 3 percent 
of the ‘Total Direct Labor Cost 


Some Detail Studies Required 
Ihe advantages of this system of cost 
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Acet 
No 


Page No 6 of & 
Date 9-27-56 
No 


Katimate 9292 


Ma 
ternal 
Cost 
$4,200 On s 
2,000 O® 
1,300 Os 
1,550 07 
1,130 O8 
1,02 1,320 0% 


Total 

Cost 

3,510 
2,170 
1.410 
1,660 
1,220 


1,430 


Unit 
Cost 


95)| $10,500 2 Os $11,400 
| 


accumulation are simplicity and econ- 
omy and compatibility with existing 
general 
counting procedures and _ records 


management needs and ac- 
There are, however, certain instances 
in which a more detailed cost study is 
desirable. In such cases the same gen- 
eral principle thus far discussed is ap- 
plicable, but the classification can be 
broken obtain the 


particular additional data. This de- 


further down to 
tailed operation is a special class of 
study and is usually applied to only 
one or two accounts such as piping or 
Further, this type of cost 
study would require the full time par- 


structural 


ticipation of one or more cost engi- 
neers who would follow every opera- 
tion and assume the responsibility of 
handled 
by the foreman under the simplified 


preparing reports normally 
procedure 

Average Cost Data by sum- 
marizing the coded cost data from a 
number of projects, average unit costs 
can be obtained. This average cost 
data, applied geographically and by 
type ol process, can be effectively uti- 
lized in preparing estimates for future 
projects, particularly for such work 
insulation and 


as struc tural, 


piping, 
electrical. 


Process Classification 
cedure for tabulating the cost data for 


The pro- 


minimum effort estimating is: By defi- 
nition, certain accounts and parts of 


PETROLEUM 


other accounts are designated Prin- 
cipal Items. If the units are classified 
by processes, the calculated percent- 
age ratio of related accounts (such as 
piping, structural, insulation, paint- 
to the 


total varies only slightly, despite dif- 


ing, labor and indirect costs 
ference in size or capacity of the proc- 


essing units 

In estimating the approximate cost 
of a particular processing unit, these 
data can be 


used. By filling in the 


readily obtainable dollar values for 


the principle items and the re- 
for the 
other items for that particular proc- 


spective percentage factors 
essing unit, it is relatively simple to 
calculate the costs of these other items 
of material and labor. 


Advantages of Principal Items 
Method 


method is that it can quickly provide 


Che principal value of this 
an orientation figure for the com- 
plete installed cost of a plant and can 
give a close approximate estimate for 
such phases as piping, which, because 
of its inherent complexity, presents a 
This 


method used for a complete plant esti- 


major problem in estimating, 
mate, is not normally of the order of 
accuracy to warrant its use in lump 
sum bidding. However, if the data is 
diligently and accurately maintained, 
it can be utilized in lump sum esti- 
mates with considerable reliability for 
estimating those tedious and evasive 
accounts such as piping. For the own- 
ers, operators, and members of other 
phases of industry this method affords 
a close approximation of the total 
the 


equipment, material, field labor and 


cost, as well as an insight into 


construction requirements. One of the 
distinct major advantages of this 
shortened procedure is the resulting 
low man hours required for prelimi- 
nary estimates. 

These cost accumulation procedures 
presented herein are readily applicable 
to accounting similar in 


any system 


principle to that shown in Table 2 


Code of Accounts 
of how detailed the in- 


the cost 


Regardless 


formation or accurate data 
no tabulation can be the sole source of 
estimating information ‘T he imagina- 


tion and correct visualization of the 
completed project by the engineer or 
estimator will be among the determin- 
ing factors necessary to transfer pres- 


future 


## 


ent cost data into accurate 


estimates 
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TWO GOOD NAMES 
forez AT WORK TOGETHER 


@ This photograph shows the welding of Revere 70-30 Cupro- 
Nickel to make a digester to handle both organic and inorganic 


acids. The metal was chosen because of its superior corrosion- 
resistance. It is also widely used for condenser tubes and plates, 
heat exchangers, evaporators, stills and similar equipment where 
its enduring qualities are required to meet corrosive fluids such 
as salt water and many chemicals. 


The digester shown was made by the Nooter Corporation, 1430 
S. Second St., St. Louis 4, Mo., which is an important supplier to 
the chemical, refinery, utility and similar industries. Weight of the 
vessel, 9,000 pounds; length, nine feet, inside diameter, 66 inches 
Revere collaborates closely with Nooter from time to time on 
welding matters. If you have a welding problem on non-ferrous 
metals, see the nearest Revere Sales Office. 
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It's 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y 


. . ° 
Mills: Baltimore, Md.; Chicago and Clinton, 111; Detroit, Mich. 
Los Angeles and Riverside, Calif,; New Bedford, Mass.; Rome, 
N.Y. Sales Offices in Principal Cities, Distributors Pverywhere 


For more dota on advertised products, use Readers’ Service Cards. last page 











Check It Off 
Here’s an accessories check list you'll want 
to have around when installing a steam regu- 
lator station. Requirements vary, but these 
suggestions plus diagram will provide you 
with a basic foundation for a check list of 
your own. 
Keep Going to Page 184 


Industrial “Disneyland” 

Gulf is giving the technicolor treatment to 
its refinery. Pastel shades of blue, yellow, pink, 
and vivid coats of orange, green, red, and 
chartreuse of “Operation Rainbow” will help 
to brighten Philadelphia’s skyline. Details of 
planning and work that went into this opera- 
tion are covered in “Who's Building.” 


Keep Going to Page 191 


“Hot Labs’ 


Both Conoco and Sinclair have announced 
that they will build atomic radiation labora- 
tories. For more details on these projects . . . 


Keep Going to Page 199 


High Pressure 


High Pressure Technology is the subject of 
one of the books reviewed this month. This 
book is unique in that the author is concerned 
with both the theory and the art of applying 
high pressure in the laboratory and in indus- 


trial chemical processes, 


Keep Going to Page 218 








READING 
AHEAD 


Always Good Reading 


In addition to its regular article on post- 
war construction and modernization, “As 
Management Sees It” this month presents 
three other articles of interest to everyone in 
the industry. Two of these deal with employe 
relations, and the third with retirement—and 
what follows. 


Keep Going to Page 220 


API Back to “Windy City” 


Thousands of oilmen and other interested 
persons will again flock to Chicago this year 
for the annual meeting of the American Pe- 
troleum Institute. Names of guest speakers 
have been announced, and the program has 
been formulated. For a quick run-down on 
these, plus other interesting convention news, 
see “What’s Happening in The Industry.” 


Keep Going to Page 250 


New Fuel Oil Dehazer 


The flow control of this fuel oil dehazer is 
achieved strictly with automatic devices which 
eliminate the need for attention by refinery 
personnel. Installation costs are low, opera- 
tion is economical, capacity is high, and re- 
sults are uniform. Described completely with 
picture and diagram in “What’s New In 
Equipment and Manufacturers Literature.” 


Keep Going to Page 309 
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This Crane valve joins the 
"12-year service club’’ on steam 


Valve performance like this looks good on 
any plant’s cost sheets. 

In 1944, Eastern States Petroleum Com- 
pany installed this Crane 4-inch 33XR steel 
gate valve in its Houston refinery, handling 
150 pounds of steam at 375° F. It’s a busy 
valve —operation is frequent. 

Despite the fact that this Crane valve has 
an even dozen years of severe service — with 
opening and closure at close intervals—no 
maintenance or service has been required ex- 
cept repacking. 

Before you lift an eyebrow in surprise, con- 
sider the fact that Crane valves have per- 


C RA NE VALVES & FITTINGS 


PIPE © KITCHENS « 


General O fic es: 


Since 1855—Crane Co., 


October, 1956—PETROLEUM REFINER 


Chic ago 5, Lil. 


formance records like this throughout indus- 
try, on all types of flow control. There's a 
logical reason, of course: Crane valves are 
strictly quality all the way—from research 
and engineering through precision manufac- 
turing, assembly and testing methods. 


Any wonder why men who know valves 
say Crane is the name to depend on? Don't 
gamble with your all-important flow control 

specify Crane valves and fittings from the 
world’s largest line, built with a century of 
matchless experience. Get the facts from your 
local Crane Representative, or write to the 
address below. 


PLUMBING ¢ HEATING 


Sranches and Wholesaler 


Serving 
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How To Do It... 





For steam pressure regulation . . . 


Use An Accessories Check List 








Omitting an accessory can be expensive. 


Here is a suggested list 


The word “accessory” can be dan- 


gerous. An accessory is a piece of 
equipment that is not regarded as an 
integral part of the unit it 


serves, We 


sory aS non-essential 


main 
think of an 
Sometimes it 1S, 


olten Acces- 


but often it isn’t. Properly selected 


and installed accessories protect the 
principal regulating valve and insure 
Maintenance 


Satistactory operation 


and repalt » Are made easicl 


Some 


yressure 
| 


of the accessories for a steam 
regulator station are not 


regarded as essential, Others are 


omitted, usually, because of an over 


Vhis 


ways Cause 


sight oversight will almost al 
trouble later, but once the 
regulator station has been set up it is 


usually difficult and sometimes im- 
which 


The 


prepare a 


possible to add an accessory 


was left out of original plans 


sensible prec aution 1s to 


check list of vital accessories Re- 


quirements vary, but these sugges 


tions will provide you with a basic 


foundation for a check list of your 


own 
1. By-pass valve: This is probably the 


most obvious accessory and the 


184 


with reasons for their use. 


least likely to be omitted. Without 
a by-pass, of course, a failure of 
the regulator can force a complete 


shutdown of the system 


2. Gave for 


sure: If 


Incoming steam pres- 


the valve fails to deliver 
the required pressure, the operator 
has no way of learning whether 
the trouble is in the valve or in the 
fitted 
rhis 


will permit him to determine what 


piping unless his system is 


with a gage before the valve 
has been sustained 


pressure loss 


through the piping 


Drip and trap: Here inlet (as at 
the outlet collect at 
low loads. As the 


water may 


load increases, 
the accumulation is picked up and 
water-hammer thrown 


Note 


here, as in the other drip and trap, 


could cause 


with considerable violence 
a dirt leg is placed below the trap 


take-off. ‘This pur- 


it prevents dirt from plug- 


serves a dual 
pose ; 
ging the trap thereby causing 
water to back up. Also, if slugs of 
water are sometimes a problem, a 
reservoir of this type will take up 


surges and permit a smaller trap. 


PETROLEUM 


4. Strainer: 


regulator 


Even a normally closed 
can not close if there is 
between the 


an obstruction seat 


and the disc. The proper strainer 
will retain almost all foreign mat- 
ter too large to pass through the 
Note that the 


can be isolated with the regulator 


regulator. strainet 


for disassembly and cleaning of 
the screen while the process is fed 


through the by-pass, 


Stop valve on outlet side and valve 
Without 


valves you cannot work on the reg- 


on control pipe: these 


ulator even if by-pass and _ inlet 
stop valves are included. 


Pressure gage in pilot control pipe: 
Steam pressure on the delivery side 
is regulated by the pilot of the 
main valve. This pilot, in turn, 
throttles or opens according to the 
pressure in its control pipe which 
is attached to the delivery piping 
Frequently the delivery pressure 
gage is installed in the delivery pip 
ing itself and in some cases at 
points quite distant from the main 
valve. But it is preferable that the 


delivery pressure gage should in- 
dicate the pressure which is actu- 
ally affecting the pilot. If it is nec- 
essary to know the pressure at 
some point remote from the revu 
may be in- 


lator. a sec ond 


stalled 
Don’t 
installation 


vage 


forget the accessories after 


The by-pass, and shut 
off valves should be operated fre- 


quently to be sure they are not 


“frozen” when an emergency occurs 
Clean out the strainer frequently. Re- 
move accumulated foreign matter 
Note that the by-pass valves and pip- 
that 


occasion, access to the strainer screen 


ing are so arranged should on 


be necessary to remove dirt stuck 


tightly to it, shutting down the entire 


system is not required 
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- New Revolutionary Steam Trap 


One large capacity seat for all pressures! 


OS 


New Sarco Thermodynamic steam trap. Sizes 9% to 1”...each body as small as 
a tee fitting! Capacity is determined, not by a bulky body, but by the effective 
orifice, valve action, pressure drop and condensate temperature. 


. Cuts trap inventory 

With the revolutionary Sarco TD steam trap, you use ex- 
actly the same trap...with exactly the same large capacity 
seat...for all pressures 10-600 psi...for heavy, light or no 
condensate load. Sizes % to 1”. 


. All pressures 10 to even 600 psi! 
...without changes or adjustments. Self-adjusting. High pres- 
sure construction...at a low pressure trap price! 


Operates perfectly when pressure fluctuates 
Absolutely no effect even from 600 to 10 psi! No water seal 
to evaporate. No adjustments, 
Widest capacity range 
Same large capacity seat for 10 as for 600 psi. Pressures of 
incoming air and condensate INSTANTLY AND FULLY raises 
valve head (disc), permitting maximum discharge. 
Operates equally well on all loads 
The same Sarco TD trap for heavy, light or no condensate 
load. No prime to lose. No adjustments. 


No oversizing worries 
You can size the new Sarco TD steam trap for peak conden- 
sate loads... without risk of blowing steam on light loads... 
no prime to lose...no adjustments. 


No steam leak required 


...to operate the revolutionary Sarco TD steam trap (Pat. 
Pending ). Closes tight against steam! 


Convince yourself by 60-day trial ...use coupon 


AROS 
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Trouble-free design 


Here is a trap so simple, it doesn't 
even have a valve closing mechanism. 
The kinetic energy of steam closes 
the valve. ONLY the new Sarco TD 
uses this operating principle. 

No mechanism parts to wear or 
stick. No narrow channels to choke. 
No gaskets to leak. 





a 
t oa 


ONLY VALVE HEAD 

MOVING HARDENED 

Part a STN. STEEL ONGC 
a HARDENED 


s 
af . STN. STEEL 
| SEAT SURFACE 
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Maintenance 
practically eliminated 


The all-stainless steel Sarco TD has 
only 3 parts...cap, dise and body. 
Only moving part is a hardened SOLID 
stainless steel disc, practically wear- 
proof, 


SARCO COMPANY, INC. 
Empire State Bidg., N. Y. 1, N. Y. 


Please send me Sarco TD Steam 
Trap and strainer for 60-day trial 
Size For use on 


Name 
Firm 
Address 


City 
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SEQUENTIAL 
ANNUNCIATORS 


WM [M Gou! 


Scam sequential annunciator systems 
provide an audible and flashing visual 
signal on the first alarm to enable the 
operator of your control board to de- 
termine which point in the monitored 
process first becomes abnormal 

successive alarms that develop from 
the original abnormal condition are in- 
dicated by a steady visual signal. You 
can take proper corrective measures 
immediately because you know where 


the trouble started. 


Shown here is a typical standardized 
Scam DE-LINE cabinet, featuring all 
the Scam advantages including sim 
ple, compact plug-in design. Integral 
flasher and reset pushbutton can bs 
provided 


If you've a process or system that needs 
avtomatic, fail-safe, low cost monitor- 
ing write us for literature or call the 
necrest representative in the cities 


listed below. 


THE 


INSTRUMENT CORP. 


Chicago 18, Illinois 
Phone IRving 8-9334 


SALES REPRESENTATIVES 
Atlanta « Boston * Buffalo + Chicago 
Cincinnati « Cleveland « Dallas « Detroit 
Houst * Indi polis * Kansas City 
Los Angeles ©* Lovisville * New York 
Philadelphia ¢ Pittsburgh «© Portland 
St. Louis © San Francisco + Seattle * Tulsa 

Terente and Vancouver, Canada 





How to Do Ieee 


Eliminate Lightning Fires 

Floating roof fires from lightning 
can be practically eliminated, through 
the use of shunts and insulation on 
pantagraph hangers 

At the time of an electrical storm, 
an electrical charge is induced on the 
floating roof of the tank by the elec- 
trical field of the thunder cloud 
When this field is suddenly removed 
by the discharge of the cloud by a 
lightning stroke, the charge held on 
the roof is rapidly released, passing 
to the earth by way of the grounded 
tank shell. This electrical charge must 
pass over or through the rim space, 
and in the case of vapor space seal 
supports and pushers, can ignite the 
vapor with sparks generated at points 
of imperfect or inadequate electrical 
contact, This sparking can occur if 
the lightning stroke terminates on the 
floating roof, on the tank shell or 
elsewhere nearby. 

An analysis indicated that a single 
shunt or a ground through the roll- 
ing ladder or drain would not be ade- 
quate. It also indicated that the 
under-seal hangers should not pro- 
vide the electrical path between the 
roof and the tank shell. The induct- 
ant of the electrical tie between the 
floating roof and the tank shell is 
even more important than the re- 


| sistance. Consequently, the most ef- 


fective electrical bonding is accom- 
plished by a number of shunts evenly 
spaced around the periphery of the 


rool 


Under-seal hangers should be 


For more data on advertised products, use Readers’ Service Cards, last page 





properly insulated to prevent the 
lightning induced currents from pass- 
ing through them. Adequate shunts 
should be provided above the primary 
seal to carry the lightning induced 
currents from the floating roof to the 
tank shell, and to prevent spark-ove1 
of the hanger insulation. 


Welded Studs Speed 


Coil Fabrication 
End welded studs, % inch in diam- 


eter by 1'/% inches long, were used in- 
stead of conventional heat transfer 
fins on this large heating coil for Sun 
Oil Company’s Hondriflow unit at 
‘Toledo 

Application of the studs at the rate 
of 2000 per eight-hour day took only 
a fraction of the time that would have 
been required with slow, cumbersome 
hand welding offins. 

The studs were welded on one-inch 
centers in rows 90 degrees apart 
around the four-inch tubing. The coil 
starts with an inner circle 5 feet in 
diameter and extends to an outer 
diameter of 32 feet. (Studs by Nelson, 
coil by Kaighin and Hughes, Toledo 
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ight-Run Quality 


FOR CRACKED FUEL OILS 


DIRECT FROM FUELGUARD ADDITIVE A ADDITIVE B NO ADDITIVE 
REFINERY STREAM PROTECTED TREATED TREATED AGED FUEL OIL 
FRESH FUEL OIL AGED FUEL OIL AGED FUEL OIL AGED FUEL OIL 


Test results with 50-50 blend of cracked and straight-run fuel oil. Bottle at indicated, and then aged six weeks at 120 F. Competitive additive A 
left contains a blend of oils taken from the refinery streams. The four only inhibits sludge. Competitive additive B only disperses sludge. Fuel 
bottles, at right, contain the same oil blend, which was treated as guard provides two-way sludge protection 


Full advantage of expanding fuel oil markets goes to the refiner 


who can supply more cracked fuel oils of straight-run quality. 


Fuelguard is the additive providing full quality control for fuel oils. 


Sludge-Free. Fuelguard’s two-way Rust Protection. Fuclguard controls 
sludge control prevents clogging of rusting and corrosive pitting of fuel oil 
filters and burners. Fuelguard inhibits tanks and pipelines whenever water is 
gum and sludge formation AND dis- present. Test strips. at left, show Fuel 
perses any existing sludge... gives guardcontrolofthisdestructive action, 
the double action needed for sludge Se Gantietens, Fuskeneed done tet 


rrotection, as shown in photographie 
I I “ I emulsify water in the fuel oil or lea h 





test results above. 
out of fuel of into water layers. 


Fuelguard Untreated 


Senate Oil Oil Lighter Color. I i leuard ives lialite t No Sparking or Deposits. | i“ louared 


clearer fueloilswith fullsludge control. ts completely combustible and ash 
Corrosion test on steel The light colored, haze-free appear- les no metallic ash to cates 
in the presence of water ance gives real sales appeal to fuels. deposits and exhaust sparking 
and fuel oil. 


\ Arelguare 


fw QUALITY PROTECTION A Manufacturers of fine industrial chemicals 
ie FUEL OLS AMD DIESEL 


aswusss Carlisle Chemical Works, Inc. 
Reading, Ohio 


If your problem is preventing sludging and excessive darkening of distillate fuel 
oils, you ll find Fuclguard the ecataoitt al solution hue leuard is available ei] 


drums and tank cars for your immediate protection 





You have a place at every operation too! All of us 


oilmen—from exploration men like me to whatever you are—played an important part in 


the 9,131,545 surgical operations performed last year. We helped supply the doctors with 
germicides, anesthetics, antibiotics and many of the surgical accessories that help save lives. 
Unfortunately, too few outsiders know how much oilmen contribute to the health and happi- 
ness of the people. Are you doing everything you can to spread the word? It’s to your advantage 


to have your industry understood and appreciated. SHELL OIL COMPANY Gel 
A 


— 
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How to Do It... 


Simple Fittings Save Gages 


Have you ever lost the systems 


) 


pressure because of a ruptured dis¢ 
lo prevent this possibility, install in 
the gage Cire ult, a relief valve that 
will open to prevent pressure in 
excess of the gages rating, and a 
check valve acting as an excess flow 
valve to block the gage off from sys 
tem pressures. As the system pressure 
falls to a point within the gage’ 
operating range the protection al 
rangement opens to allow the gage 
to register system pressures automat! 
cally. An additional safety feature of 
this system is to furnish protection in 
the event the Bourdon tube ruptures 
The flow of fluid causes the checl 
valve to close the reby preve nting the 


escape of gas o1 liquid 





YOUR IDEAS ARE VALUABLE! 
At least $10 will be paid for each idea ac 
cepted for “How to Do It.” Just send a brief 
note with a photo or sketch to the Editor, 
Petroleum Refiner, P.O. Box 2608, Houston 
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Here's A Positive Approach to 
Lower wate cath. Costs 
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Put yourself in this picture _ . You're getting “down-to-earth” 


facts on how you can save money through more efficient sealing methods. 


How? A “John Crane’”’ trained field engineer is making a complete survey 
of your pumps, valves and any other equipment ‘vhere sealing is required 

and is carefully analyzing your needs. He’s an expert. You could see 
that as soon as he went to work. 


This service is being given without obligation. The “John Crane”’ man 
has even suggested a few trial installations to prove the effectiveness of 
his recommendations. In the end, you'll be well ahead with sealing meth- 
ods substantially better than those you are now using. 


Get action now! Fill out the card below and a “John Crane’’ field repre- 
sentative will be at your service. Remember — no obligation! 


CRANE PACKING COMPANY 
6420 Osckton Street, Morton Grove, Ilinois (Chicago Suburb! 


We would like to discuss our sealing problems with your field engineer 
At present our interest is in 

() A PLANT SURVEY 

() A FEW TRIAL INSTALLATIONS 





Cc y Nome 


ad 


Address 
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Lummus, Aramco teamwork supplies more 
quality gasoline from Saudi Arabia 


In August at Ras Tanura, Saudi Arabia, a 12,500 B/D Fluid 
Hydroformer is undergoing its first turnaround since it came 


on stream in October, 1955, For the past 10 months this unit 
has supplied 92.5 F-1 clear octane blending stock to European 
and Middle East markets, where the need for quality gasoline 
is growing rapidly. 

The Hydroformer was designed and engineered by Lummus 
for The Arabian American Oil Company under license from 
Esso Research and Engineering Co. The process, though more 
complex than any other in the Ras Tanura Refinery, was 
designed for ease of operation to fit in with the Company’s 
policy of training and upgrading Saudi Arab nationals to the 
fullest extent. 

Close liaison among the three groups during all phases of 
design and construction has paid off. Startup was smooth, with 
all facilities operating at full design rate soon after feed was 
introduced, And the pliant has been operating successfully ever 
since, at and above the design rate. In all cases, hydroformates 
of premium quality have been obtained from the high paraffin 


low naphthene stocks characteristic of Arabian crudes. 

Fest runs at feed rates of 12,500 16,300 B/D have yielded 
products of 94.8 87.4 F-1 clear octane. There has been no 
difficulty in making the 92.5 octane design product at rates up 
to about 13,500 B/D. These tests indicate that hydroformates 
close to 95 F-1 clear can be produced in good yields, and should 
higher quality be needed, more severe hydroforming conditions 
appear to be feasible. 

Aramco’s new Hydroformer is one of over 700 major Lummus 
installations throughout the world. The excellent operating rec- 
ord of this new unit, and of Lummus plants in general, proves 
the case for coordinated direction of a project from idea to 
startup. Lummus teamwork can pay off on your next project 
rHE LUMMUS COMPANY, 385 Madison Avenue, New York 
17, N. Y. Engineering and Sales Offices: New York, Houston, 
Montreal, London, Paris, The Hague, Bombay. Sales Offices: 
Chicago, Caracas. Heat Exchanger Plant: Honesdale, Pa. Fabri- 
cated Piping Plant: East Chicago, Indiana. Engineering Develop- 
ment Center: Newark, New Jersey. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
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Color Scheme Will 
Brighten City’s 
Industrial Horizon 





“Operation Rainbow” has gone into 
effect at The Gulf Oil Corporation 600- 
acre refinery at Philadelphia. Upon com- 
pletion two and a half years from now, 
more than 700 drab buildings, tanks, and 
refinery units will have been transformed 
into an industrial Disneyland, glowing 
with soft pastel colors. 

Refinery superintendent J. O. Timms, 
originator of Gulf’s “Operation Rainbow” 
to help brighten the city’s industrial hori- 
zon, showed a group of more than 150 
key business and civic leaders the initial 
phase of the project during a recent tour 
of the refinery and its storage “tank farms’”’ 
at Schuylkill River and Darby Creek. At- 
tention of the tour centered on Visbreaker 
and alkylation units which were the first 
two pieces of operating equipment to get 
the technicolor treatment, and on the 
masses of color represented by the huge 
storage tanks adjacent to the Schuylkill 
River in Philadelphia, and at Darby Creck 
near Sharon Hill in Delaware County. 

Placed in operation just recently, the 
Visbreaker is painted a light grey with 
touches of dark grey trim. Parts involved 
in the safe operation of the new unit are 
painted bright red in keeping with the 
safety color code. A similar color scheme 
has transformed the alkylation unit from 
a drab bulk of pipes and towers into a 
light graceful looking structure. Eventually 
all of the refinery’s operating equipment 
will be tinted in the same manner 

Currently the “tank farm” areas at 
Schuylkill River and Darby Creek provide 
the most dramatic masses of color. Thirty 
two cylindrical storage tanks in nearby 
Sharon Hill are already glowing in pink, 
yellow, and green, while Schuylkill River 
has an alluring spectrum of yellow, pink, 
and blue barrel tanks on display. Three 
other tanks in the same area which are 
used to store finished products, are arrayed 
in bright orange and blue with orange 
Gulf discs on their tops. 

By next spring, the area is scheduled to 
have 55 tanks on its 200 acres. While most 
of these will be in pastel shades, a hand- 
ful of smaller spherical tanks used to 
store gasses under pressure, will wear eye 
catching coats of brilliant blue, orange, 
green, red, and chartreuse 

According to Arthur R. Cannon, the 
man who evolved the refinery’s color 
scheme in collaboration with Timms, it 
will take 21,000 man hours and 15,000 
gallons of paint to cover the two and a 





( \ctober, 1956 





PETROLEUM REFINER 


Construction Boxscore begins on Page 200. 


Gulf's Philly Refinery to Get ‘New Loo 



























































































































Painters put the finishing touches on the towers of this alkylation unit, The two tones of gray 
accentuated with red, show by contrast with the surrounding maze of pipes and stacks, how 
effectively pastel paints can be used to improve a refinery's appearance 


quarter million square feet represented by 
the two major storage units. As individual 
refining and processing units are shut 
down for maintenance and overhaul, they 
will be scheduled for tinting. Cannon is 
head of the firm of industrial painting 
specialists which developed the colors of 
paints and the overall color plan 
Actually, the initial plans for such an 
operation were cone ceived more than three 
years ago. At that time, three of the re 
finery’s largest storage tanks were painted 
white, then checked periodically for their 
self-cleaning ability to determine how 
practical such a project would be 
Satisfied after a testing period of more 


than two years, Timms and Cannon 
started to evolve a color plan. Two things 
they did not want were a circus appear 
ance, or a refinery that looked as if someone 
had walked from one piece of equipment 
to another dropping buckets of dif 


ferent colored paint. They began by hiring 
an architectural firm to develop a work 
ing model of the initial areas to be 
painted. As a result of this, the two men 
were able to get an accurate idea of what 
the finished product would look like before 
a tank had even been touched. The colors 
finally selected were chosen on their ability 
to harmonize with cach other; this will 
guarantee a pleasant appearance rather 
than a gaudy one 

‘Operation Rainbow is also advan 
tageous from the standpoint of straight 
refinery operation and maintenance. Self 
cleaning paints, through weathering, will 
present a continuing freshly painted ap 
pearance The heat reflecting propertics 
of the paint is high which means that 
losses, through the evaporation of such 
volatile products as high octane gasoline 
and naphtha, will be kept at a minimum 
Also, evidence of leaks or spillage, inevita 
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NOW? an ALL-NEW LINE 


Of Diaphragm Control Velves! 


coe lt’s The New BS«B 
Super “70” Series. 


VY Entirely New Topworks — 
Linear, Accurate Response! 

VY Redesigned Valve Body — 
Even Greater Stability! 

VY All-Metal Float Ring Seal* — 
Self-Actuating Closure! 





Topworks 


e Choice of two styles...direct or reverse 
acting. Four sizes. 

e New moulded diaphragm gives uniform 
thrust over full valve travel. 

e Pressed steel cases for maximum strength 
with minimum weight. 


e Single spring, precision calibrated, 

e Iridited and cadmium plated for corrosion 
resistance. 

e Recessed spring in reverse-type topworks. 


Valve Bodies 


e@ Choice of three styles... single port, double 

rt and split body for use in erosive or 

corrosive fluid service where easy remov- 
ability of valve seat is desirable, 

e@ New streamlined flow contours provide 
greater stability. 

e New inner valves give more exacting flow 
characteristics... Four types...Top and 
bottom guided. 

e@ New all-metal float ring seal provides self- 
actuating closure... tightens with applica- 
tion of pressure. 

@ New forged Comp ring allows yoke orienta- 
tion to any position... requires only two 
bolts... quick dis-assembly. 

e Bolted stuffing box with stainless steel 
follower. 

e@ Retains split and bolted stem connector, in- 
novated by BS&B 

e All dimensions for ‘etecl bodied valves are in 
nee with ASA Standards B16.5—~— 


*Potented 
For complete information on the all-new BS&B Super 


“70" Series of Diaphragm Control Valves, ask your 
BS&B Man —or write to... 





Brackx,Sivatts & BRYSON, ING. 


Controls Division, Dept. 4-F10 
7500 East 12th Street « Kansas City 26, Missouri 
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Exclusive New BSB 
Features Include... 


@ Newly Designed Ciamp Ring 


...Is used to seal top and bottom plates 
to valve body, and to integrate body and 
topworks assemblies into a single unit! 


... Allows yoke orientation to any con- 
venient operating position for observa- 
tion and action! 


...- Requires only two bolts, avoiding 
use of multiple bolts and studs. Al- 
lows quick dis-assembly! 


New All-Metal Float Ring Seal 


...Employs a new design principle 
to provide an absolutely leak-proof 
positive closure! 


... Tightens automatically as pres- 
sure increases within the valve. 
The higher the pressure — the 
tighter the seal! 

... Automatically adjusts with 
changes in temperature! 

... Eliminates the annoyance 

of gasket replacements! 


si? 
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ble in such daily refinery operations as 
gauging and testing products in storage 
tanks, will become readily apparent 

Psychologically-wise, the new colors will 
prove to be a brighter, more pleasant 
working environment for the 300 Gull 
employes at the refinery 

All in all, Harry C. Bilyeu the employe 
with the longest service record at the 
Philadelphia refinery, summed up the re 
action Gulf is looking for Well, it may 
not look like a refinery any more,” he 
drawled but it sure will be pretty.” 


Tennessee Products Pipe Line 
Company has comple ted and placed in 
operation a new $2-million fractionation 
place in Houston. The new facility will be 
used to process liquefied petroleum gases 

The company, a subsidiary of Tenn sace 
Gas Transmission Company, has a newly 
completed '40-miile pipe line which will 
transport butane, propane ind natural 
gasoline to the plant in a mixed stream 
There, the three products will be scpa 
rated 

When the expansion program, now un 
derway at Petro-Tex Chemical Corpora 
tion’s nearby plant ha been completed 
butane will be piped there as an ingredient 
for the production of butadiene 

The Petro-Tex plant is jointly-owned 
by Tennessee Gas and Food Machinery & 
Chemical Corporation. The expansion pro 
gram there is due to increase the plant's 
capacity to about 135,000 short tons a year 
from its present 90,000. The project will 


be completed late this year 


Societe Industrielle Belge des Pe- 
troles has awarded the contract for con 
struction of a new catalytic reformer and 
gas-oil desulfurization unit at its refinery 
in Antwerp. The new facilities will be 
erected by Kelloge International Corpora 
tion European subsidiar ol The M W 
Kellogg ¢ ompan\ 


Frontier Oil Refining Company 
will build an aromatics plant at its 30,000 
barrel-a-day buffalo refinery The com 
pany, an affiliate of Ashland Oil & Refin 
ing Company, will build the plant to turn 
out some 1370 barrels a day of benzene 
toluene xylene and other petrochemicals 
Feedstock for the unit will come trom a 
7500-barrel-a-day catalytic-cracking plant 
which is now under construction and due 
for completion late this year. Construction 
of the itomati plant wi cheduled to 
start immediately with the new unit due 


to go into operation late in 195/ 


Koppers Company has been awarded 
1 contract by United States Steel Corps 

ration to build a lieht oil purif ition plant 
to manulacture iperrefined benzene, tolu 
ene, and xylene. Construction will com 
mence th fall, and expected completion 
dat« late 195 


The Atlantic Refining Company 
has been granted a certificate of necessity 
covering part of the cost of a new cat 
forming unit to be built at its 61,000 
barrel-a-day refinery at Atreco, Texas. The 
Office of Defense Mobilization will permit 
Atlantic rapid amortization on 65 percent 
of $4,316,700 and 45 percent of $230,500 
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COMPLETE RANGE OF SIZES AND 
MODELS IN BOTH MEDIUM AND 
HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER... 








?.952-A—Steam Turbine and Electric Motor drive 
gives flexibility in this compact Model P-ES2H 
size No, 25 unit. 


N ONAL AIROIL 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and 
Heating Units are specially designed to 
prepare, for combustion, all grades of 
fuel oil including No. 6 or Bunker “C” 
Oil and residuums, They will draw fuel 
oil from above ground or underground 
tanks, preheat it to proper constant tem- 
perature and deliver it to Oil Burners 
at an even pressure, best suited for the 
burners. Our Fuel Oil Pumping and Heat- 
ing Units are the result of years of ex- 
perience. They come completely equipped 
ready for steam, exhaust, condensate, oil 
suction, oil return, and electrical connec- 
tions. All valves, regulators, etc, are 
readily accessible. The piping arrange- 
ment is easily understood, These compact, 
space-saving units are available in a 
range of sizes and models in both 
Medium and High Pressure types. For 
complete details, write for our Bulletin 
40—very interesting and informative. 


OI1L BURNERS and GAS BURNERS for indus- 
trial power, process and heating purposes 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNERS 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 

DUAL STAGE, Combining steam and Mechanical 
Atomization 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC OIL BURNERS, for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OIL BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


LUCLEa Le 
Y BURNER CO., INC. 


1254 East Sedgley Avenue, 
Philadelphia 34, Pa. 
Southwestern Division: 

2512 South Boulevard, Houston 6, Texas 
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The Standard Oi! Company (Ohio) 
has gone into full production with its new 
$5-million catalytic reformer at its Cleve- 
land refinery 

This new ultraformer, with a capacity 
of 11,000 barrels per stream day, produces 
high octane gasoline components and com- 
pletes the development of major catalytic 
processing equipment in the refinery 

Ihe catalytic reformer has two sections, 
a feed preparation section and a reaction 
section in which platinum catalyst in five 
reactors converts the feed to high octane 
gasoline components. Four of the five re- 
actors are “on-stream” all the time, while 
one 18 regenerating its catalyst 


Phillips Petroleum Company has 
contracted Oakland Engineering & Con- 
struction Company to build a laboratory 
at its Wood Cross, Utah, refinery 
pletion is planned for early 1957. 


Com- 


Standard Oil Company, Indiana, 
has awarded a contract to Refinery Engi- 
neering Company to build a new waste 
water purification plant at its Casper, 
Wyoming, refinery 

The project includes the construction of 
a 947-acre impounding reservoir to pre- 
vent pollution of the North Platte River 
Expected completion date is early 1957 


Standard Oil Company of Cali- 
fornia has decided on a location for its 
much-discussed Puget Sound 
be at Everett, Wash., 
day refinery 
1958 


refinery. To 
the 60,000-barrel-a- 
will be on stream early in 
It is expected to cost $75 million 


Union Oil Company of California 
has given the contract to build a Plat- 
former-Unifiner at its Los Angeles plant 
to C. F. Braun & Company. The 
bination unit is similar to the one now 
operating at Union’s Oleum refinery which 
has a 14,500 barrels-a-day reforming ca- 
pacity, and a 15,750 barrel-a-day hydro- 
gen treating capacity 


com- 


Premier Oil Refining Company 
has started construction on a $1,250,000 
expansion of its refinery at Longview, 
Texas. New equipment to be installed at 
the 4500-barrel-a-day refinery includes a 
Platformer, designed for a daily capacity 
of 2000 barrels, and a Unifining unit with 
a capacity of 1500 barrels a day. Plans 
also call for replacing the single coils in 
the refinery’s 2200-barrel-a-day thermal- 
cracking unit with a high-pressure double 
coil, 


Bureau of Mines reports a continu- 
trend towards larger and more ef 
ficient oil processing plants by the Nation’s 
petroleum industry caused its daily re- 
fining capacity to increase to a new peak 
of 8,632,390 barrels at the beginning of 
this year 

The department said that while the 
number of operating refineries dropped 
from 326 to 318 during 1955, enlargement 
of remaining plants brought an increase 
of nearly 212,000 barrels in daily capacity 
The average U. S. refinery boosted its 
capacity by more than 1300 barrels a day 

Three refining districts installed 90 per- 
cent of last year’s new capacity. The Cali- 
fornia district accounted for 34 percent 
the Texas Gulf Coast district, 31 percent 
and the Indiana-Illinois-Kentucky district, 


uing 
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25 percent. Declines in capacity were re- 
ported for the East Coast, Appalachian 
No. 1, and Arkansas-Louisiana Inland dis- 
tricts 


Tidewater Oil Company has com- 
pleted a new 24,000 barrel-a-day hydro- 
desulfurizer at its Avon Flying A Refinery 
at Associated, Calif. This is the first major 
unit to be completed in the 1955-1956 
western division refinery expansion pro- 
gram which is designed to increase the 
refinery’s gasoline output by about 30 
percent 

Smaller units of the program have been 
completed and are in operation. These 
include a new 60,000 square foot ware- 
house, an automotive service building, ad- 
ditions to the fluid catalytic cracking plant, 
additional emergency depressuring facili- 
ties, and new devices for removing possible 
effluent water contaminants 


The Odessa Butadiene Company 
will install a Houdry dehydrogenation 
process unit to produce 50,000 tons per 
year of butadiene 

[he Fluor Corporation, Ltd., is in 
charge of the construction. The unit is to 
be completed by July, 1957, at a site 
near Odessa, Texas, and is to be operated 
solely for butadiene production 


Stanolind Oil and Gas Company 
has completed and placed in operation a 
sulfur recovery plant at its Midland Farms 
gasoline plant near Odessa, Texas 

The plant began operations early this 
month and the first shipment of sulfur 
was made on September 11. 

The major supply of sour gas entering 
the gasoline plant comes from the Gray- 
formation, one of four producing 
zones in the Midland Farms field. The 
sour gas 18 sweetened by conventional 
unit in the gasoline plant which 
removes hydrogen sulfide prior to process- 
ing for liquid hydrocarbon recovery. The 
hydrogen sulfide, formerly a waste gas, 1s 
fed to the sulfur recovery plant where it 
to elemental sulfur 


burg 


amine 


is converted 


W. R. Grace and Company is con- 
sidering entering the chemical field in 
Trinidad, utilizing locally-produced natural 
gas. Construction of a $10-million chemi- 
cal plant is being considered 


British American Oil Company’s 
Clarkson, Ontario refinery will undergo 
an expansion to increase current Capac ity 
from 21,500 barrels daily to 61,500. Ca- 
nadian Kellogg Company Ltd. has a con- 
tract involving about $5.5 million. New 
crude processing units will undergo con- 
struction addition to the 10,000 
barrels per catalytic reformer now 
being built 


soon, in 
day 


Oil Companies in United Kingdom 
placed orders for $209.16 million worth 
of materials and equipment during the first 
six months of 1956, an 18 percent rise 
over the same period last year. The 
category of 


largest 
orders during 
»2 million 


second quarter 
1956 was $22.7 worth of pipe, 
fittings and valves. This increase has oc- 
curred despite the fact that British sup- 

severely hampered by shortages 


pliers are 
of steel, particularly plate 


Champlin Refining Company has 
placed the last of their new units on 
stream. The results of the more than two 
year construction program have been to 
raise Champlin’s daily output from 17,000 
to 31,000 barrels 


REFINER 
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How Many Movies 
Have YOU 
Produced ? 


Did you say none? Well, the truth is you 
have helped make nine movies! In fact, you 
—the men and women of the oil industry — 
are also the stars of all of them! 

Each year your Oil Industry Information 
Committee produces a new film that tells 
the story of oil—your story. This year’s film 
—‘Destination Earth’—is a Technicolor 
cartoon. It shows why Americans are 
served far better by our free competitive 
oil industry than they would be by a gov- 
ernment-controlled oil industry. 

How can you make your movies pay off 
for you ? You can be the person who makes 


these nine films available to your social or 


PETROLEUM REFINER 


church groups as well as local theaters and 
schools. For more information about how 
to obtain these films write to your OLIC 
district office —or to the address below. 
The Film Program is qnly one of the 
many ways the OIIC helps win friends for 
the oil industry and build better public re- 
lations for you. By putting OIC materials 
to work in your community you'll not only 
help your industry but you'll experience a 


great feeling of personal satisfaction as well, 


AMERICAN PETROLEUM INSTITUTE 
50 West 50th Street, New York 20, N.Y. 
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Ife a cinch ife SNAP-ON... 


“the lact word” in pipe inculation 


. because only this unique one-piece pipe 
insulation molded of: fine glass fibers can be 
handled and applied with such ease and with- 
out fear of damage. Other advantages 


®@ Highest thermal efficiency of any in- 
sulation for cold or hot piping up to 350°. 


@ Lowest applied cost — just open the 
seam and it snaps on the pipe. Easy to 
cut for the insulation of fittings 


@ Lighter .. . tougher... cleaner... 
permanent 


®@ Available in 3-ft. or 6-ft. sections, plain 
or jacketed, in sizes up to 33” 


Stocks of Snap-On available through a nation- 
wide network of distributors. See adjoining 
column for name of your local distributor 


*Trademark Reg 


Buse. ZABON 


Vian ae Gi ampany 


Thermal and 


acoustical insulations 9€ Couplings and fittings 


242 W. 10TH ST., KANSAS CITY, MO, 


teed 


’ 


See Adjoining Column for Local Snap-On Distributor=———}> 
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G-B SNAP-ON 
DISTRIBUTORS 
(See ad on facing page) 


ALBUQUERQUE, Mt. States Insulation Co 

AMARILLO, Ball Distributing & Engr. Co 

APPLETON, J. D. Wilson Co. 

BILLINGS, Mont., L. W. Worthington 

BIRMINGHAM, Ala., Shook & Fletcher Supply 

Southern States lron Roofing Co 

BROOKLINE, Mass., Homans-Kohler, inc 

BUFFALO, Frontier Insulation & Supply Co 

CHARLESTON, W. Va., Baldwin Asbestos Products Co. 

CHARLESTON HEIGHTS, S. C., Stafford Insulation Co 

CHICAGO, E. C. Carison Co 

CINCINNATI, R. E. Kramig & Co 

CLEVELAND, The Miles Materials Co 

COLUMBIA, S. C., Southern States Iron Roofing Co 

COLUMBUS, Santeler Brothers 

DALLAS, insulation Supply Co., Inc 

DAVENPORT, Republic Electric Co. 

DENVER, Gene Wright Lumber Co 

DETROIT, Coon-DeVisser Co 

EL PASO, Insulation & Speciaities Co 

FARGO, N. D., Smith, Inc 

FT. SMITH, Ark., Gunn Distributing Co 

FT. WAYNE, ind., M. H. Hilt, Inc 

FT. WORTH, The Bracken Co 

GREENSBORO. N. C., Starr Davis Co., Inc 

HOUSTON, Precision Insulation Co 

INDIANAPOLIS, Central Supply Co 

IRON MOUNTAIN, Mich., Champion, inc 

JACKSON, Miss., Machinery Sales & Service Co., Inc 

JOPLIN, Mo., Joplin Cement Co 

KANSAS CITY, Kelley Asbestos Co 

LITTLE ROCK, Gunn Distributing Co 

LOS ANGELES, Western Fibrous Glass Products 
Plant Insulation Co 

LOUISVILLE, General Insulation & Roofing Co 

MADISON, Wis., J. D. Wilson Co 

MEMPHIS, John A. Denie’s Sons Co 

MIAMI, Southern States Iron Roofing Co 

MILWAUKEE, J. D. Wilson Co 

NASHVILLE, Southern States Iron Roofing Co 

NEW HAVEN, Conn., Insulation Supply Co 

NEW ORLEANS, Eagle Asbestos & Packing 

NEW YORK, Eastern Steam Speciality Co 

OKLAHOMA CITY, Bal! Distributing & Engineering Co 

OMAHA, Cardinal Supply & Mfg. Co 

PHILADELPHIA, John fF. Scanian, Inc 

PITTSBURGH, D. J}. Kennedy Co 

PHOENIX, Ariz., Kircher Asbestos & Rubber Co 

RALEIGH, WN. C., Southern States tron Roofing Co 

RICHMOND, Va., Southern States tron Roofing Co 

ROCKFORD, Ili., Mott Brothers Co 

SALT LAKE CITY, Bullough Asbestos Supply Co 

SAN ANTONIO, The Bracken Co 

SAN DIEGO, Western Fibrous Glass Products 

SAN FRANCISCO, Western Fibrous Glass Products 

SAVANNAH, Ga., Southern States Iron Roofing 

SCHENECTADY, N. Y., Jon Tree Sales & Supply Co 

SEATTLE, Western Fibrous Glass Products 

ST. LOUIS, A. G. Brauer Supply Co 

ST. PAUL, Asbestos Products, Inc 

SYRACUSE, N. Y., industrial Supply Co 

TAMPA, Fia., Eagle Roofing & Art Metal Works, Inc 

TALLAHASSEE, Fia., Capital Refrigeration & Supply 

TULSA, Okla., Ball Distributing & Engr. Co 

WASHINGTON, Walter E. Campbell Co., Inc 

WICHITA, jJamar-Oimen Construction Co 

VANCOUVER, B. C., Fleck Brothers Limited 
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Borden Company is building two for 
maldehyde plants that will use the Fischer 
methanol-oxidation process. At Kent 
Wash., and Fayetteville, N. C., both of the 
plants are being built for annual outputs 
of 36 million pounds 

Borden is expecting 
as compared to the national average of 
82-88 percent. Differences in the 
sition of the gaseous feed, in the tempera 
metallic cat 
alyst and in the vaporization steps will be 


a 9% percent yield 
compo 
ture and composition of the 


responsible 


Hercules Powder Company has a 
new methanol plant under construction at 
Louisiana, Mo, Due to cost $2 million, the 
plant is being built for a day capacity of 
70 tons. This will be 
gallons a 


equal to about 


million year 

Texas City Refining, Inc., will hav 
000-barrel-a-day 
ing unit on 


reform 
Texas City, 
summer The unit 


catalytic 
stream at its 
refinery next 
Houdry 
will cost about $2 


a new 


Texas, 
licensed by Process ( orporation, 


million 


Shell Oil Company of Canada, 
Ltd., is planning a 


the production of detergent 


$3-million plant lor 
alkylate 


gasoline The 


and 
components of high-octane 
new plant, to go into production in mid 
1957, will be constructed near the existing 
Shell chemical plant at Montreal East 
Raw material for the unit will be fur 


nished from the 


new 
company's nearby refinery 
Delhi-Taylor Oil Corporation has 
The Refinery Engi 
neering Company for the design and con 
a 14,000-barrel-per-stream-day 
Platformer and $500 
barrel-per-stream-day 


awarded a contract to 


struction of 
Unifiner unit, 
Udex 

at its Corpus Christi refinery 


Delhi-Taylor 


100-plus octane 


unit to be 
constructed 
These will 


to produce gasolines in the 


new units enable 


| 


range, and to market benzene, xylene, and 


tolue ne 


Suntide Refining Company has en 
gaged The 
to design 


Refining Engineering Company 
and construct a 15,000-barrel-a 
day Rexforming unit at its Corpus Christ: 
refinery. The will expand Sun 
tide’s present 75,000-barrel-a-day 
scheduled for ‘ 


new unit 
Capac ty 
and Is 


1957 


ompl tion earl 


Ltd., Los 


contract to 


The Fluor Corporation, 
Angeles 


enginecr 


has been awarded a 
barrel 
stripper for Standard 
California at its El Se 
refinery 

will begin late this n 
completion is scheduled in 
Cost of the 


and construct a 25,200 
per day residuum 
Oil Company of 


gundo, Calif 
Construction onth 
April 


t was not dis 


and 
1957 
closed 
The residuum will 
liquid hydrocarbons for feed to a 
I\ Fluid Catalytic ( 


provide heavy r¢ 


projr 
stripper prepare 
Model 
racking unit, ind 
siduum for fuel oil 

Standard Oil Company (indiana) 
will construct a new pilot plant and three 
other buildings in Whiting, Ind., as part 
of an $8-million research construction pro 
has already be gun on 
buildings for offices 
replace the old 


gram. Construction 
the three 
tories to 
will 
preparation 1s 


labora 


Work 


and 
facilities 
pilot plant alter site 
completed later this fall 
Experimental plants, up to 60 feet high 
will be constructed in the pilot plant build 
full-scale plants are built 


begin on the 


ing befor: 
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Ashland Oil & Refining Company 
plans to construct an aromatics plant and 
other auxiliary equipment at the 30,000 
barrel per day Buffalo, New York 
of the Oil 
( ompany 


refinery 
Refining 


have a 


company s Frontices 


division The plant will 


capacity of approximately 1 million gal 


lons per year of benzene, toluenc, xylene, 


and other aromatics 
Feed stock for the 
from the 7500 


reformer 


unit will be supplied 
catalytu 
! and to 
the end of 1956 The 


engineering of the aromatics 


barrel per day 
now unde I 


bx completed by 


construction 


design ind 
plant 18 
start promptly 
mated as the 


onstruction will 
date esti 


complete and « 
finishing 


195; 


with 
latter part of 


Sunset International Petroleum 
Corporation hs 
of 1000 b 


will be 


innounced an increase 


day thermal cracking 


idded to its 


rrels pr 
capacity 
lorrance, ¢ 


refinery at 
al fornia 


The pl int currenth 
9000 


has a topping ca 
daily. The 
cracking ¢ ipacity is 
OO barrels daily. The 
installat on, which 
$200,000. is 


stream by 


pacity of barrels 


200 


present 
barrels per da‘ 
to be increased to 4 


new will cost an esti 


mated cted to be on 


1957 


expe 


January 15, 


Standard Oil Company of Cali- 
fornia will start work lat n 195 or 
1958 on a $7 
Wash 


1959 


early in 5 million refinery at 


Mukilteo, 

by January 

barrel 
The plant 


vasoline of jet aire 


Completion expected 
Plans call for a 60,000 


a day capacit 


will process crude oil into 


raft fuels 


General Electric Company has in 
1 the funds for the expansion and 
modernizati its Small Steam Turbine 
$1,900,000 It 


crease ' 
n ol 
department b oe 
totals $3,100,000 

A program sting $1, 


ousl Ww i i ) the 


now 
10) OOD previ 
department 


E. |. du Pont de Nemours & Com- 
pany 
radiation physics laborator it its 


mental station in W Del 


operated by 
Department, 
will be staffed b group of 
ialist It idditional facil 
itv for lone ran f es { 1 on the 
ol radia 
irious material 
fundamental data for 
ted in 


plans to construct i $2 million 
experi 
Im neton, 
lhe new labo ‘ bye 
the compan 
radiation 
spec 
meas 
ment ibsorption in 
| to supply 
j 


tucdi¢ now 


be n conduc epartment ot 


the compan 


Avrora Gasoline Company has gone 
on strean 
Detroit 

ernization 


with its new Rexforming 
C ne 


unit at 
$5 mm llion 

refinery 
the new unit is producing 98 
fuel at the design rate ot 
day Also included in the program 
Unifiner. Now complete, it wa 
daily capacity of 


phase ol a 
program for the 


mod 
there, 
clear 
5500 


octane 
barrels a 
wast a 
built for a 
7500 barrels 


McBride Oil & Gas Corporation 
has announced that 
ville, Texas 


and 


its refinery at Browns 
shut down for 
modernization. The plant has 
of 9500 barrels a da has been 
6500 


s being repairs 
whic h 
a Capacity 


running at barrels a day 


last page 197 





Who's Building. ee 


Conoco to Bui 


EXPERIMENTS 
atomic radiation to create 
troleum products and 
centered in a new atomic radiation labora- 
tory to be constructed by Continental Oil 
Company at Ponca City, Okla., at a 
of approximately $500,000, it was an- 
nounced recently by L. F. McCollum, 
president 

“The research unit will use atomic radi- 
ation a8 a energy in conducting 
chemical experiments to help develop both 
new products and improved re- 
finery and petrochemical manu- 
facturing methods,” said Mr. McCollum. 
the concrete radiation 
laboratory to expand further Conoco’s re 
search facilities at Ponca City will start in 
the next few weeks, with completion sched- 
uled by March, 1957. D. A, Shock, Ponca 
City, director of Conoco’s central research 
division, will supervise operations at the 
new atomic radiation unit 

Ihe radiation, to be used for studies at 
the research facility, will be supplied by 
fuel elements in two-foot-long uranium 
cylinders, which will be shipped to Ponca 
City from the atomic energy plant at Arco, 
Idaho. The availability of these fuel ele- 
ments for experimental purposes in indus 
try was recently announced by the Atomic 


DESIGNED TO UTILIZE 
or iunprove pe- 


processes will be 


cost 


source of 


new ofr 
processes 


Construction of 


Energy Commission 

The Ponca City 
of the few in the 
of atomic radiation 

The radiation research work will be con 
ducted in a small “hot cell” within the 
concrete laboratory. For safety purposes, 
the cell will have a shielding or wall con 
sisting of specially prepared concrete, five 
and one-half feet thick 

When not in the 
be stored beneath the hot cell in a well 
filled water, which will also serve as 
a radiation shield. When in use, the fuel 
will be elevated to the hot cell 
by remote control 
the just 
outside the hot cell will manipulate equip- 
ment in the cell remotely by 
long, robot-like mechanical hands mounted 
in the walls. A closed-circuit television 
camera placed strategically in the cell will 
enabk 


installation will be 
country to use this source 


on 


use fuel elements will 


» 
with 
clements 


Scientists in operations room 


areca using 


watch 
a monitor in the operations room 
Viewing windows will be provided for m«e 
chanical hand while two peri 
scopes will be mounted in portholes in the 
cell wall for alternate 


scientists to interior opera 


tions on 
Op 


rators, 


Viewing 


aromis 
vi 
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WATER FILLED CANAL 





Shown is a diagram of the experiment room or “hot cell” in the atomic radiation laboratory. 
The uranium cylinders containing the fue! elements for the radiation studies will be stored in 
the 16-foot water well and elevated to the hot cell by remote control. The cell wall will be a 


special, 5'%-foot-thick concrete 


Equipment in the cell will be handled remotely from the 


operations room outside by long mechanical hands, while a television camera, lead glass windows 
and periscopes provide Conoco scientists views of the cell and experiments 


In addition to the hot cell and the oper- 
ations area, the building will feature three 
individual laboratories, offices, and storage 
and utility rooms. The laboratories will be 
used for radio-isotope work currently being 
conducted at other Conoco research facili- 
ties at Ponca City. This type of research 
employs radioactive elements as tracers for 
studying and 


corrosion, reaction 


other chemical measurements 


rates 


research 
radiation 
gamma rays 
well 
was 


A special feature of the new 
building will be a low-level 
room where a beam of 
be directed through oil for 
studying oil, water, and content of 
rocks Adjacent to the hot cell, this room 
will be available for other 
types of chemical reactions 

The new 
designed 


can 
cores 


also studies of 
laboratory 
Kidde Nuclear 
N. Y. It will 
by Walter 


atomic radiation 

by Walter 
Laboratories, Long Islang, 
be constructed for Conoco 
Kidde Constructors, Inc 


was 


aADia 
LAGORATORY | 


AEC Grants Sinclair 
License for “Hot Lab” 


Sinclair Research Laboratories, Inc., has 
started construction of a special laboratory 
for studies on how atomic radiation affects 
petroleum and products, The 
new will use the most powerful 
source of gamma ray radiation yet made 
available to a private industrial research 
laboratory 

The Atomik 
to Sinclair 
license to 
grams of U-235 


proc esses 
laboratory 


Energy Commission has is- 
a special nuclear material 
and up to 800 
2 contained in irradiated, 
or spent, fuel elements. The spent fuel 
elements will be obtained from the AEC 
Materials Testing Reactor near Idaho 
ralis, Idaho 
Sinclair sought 
they are far 
radiation 


Sut d 


receive possess 


the fuel 


more 


elements be 
powerful as a 
than 


cause 
normally 
quantities of irradiated cobalt, 
will the thick 
high-pressure, high-tem- 
petroleum processing equipment 
These spent fuel elemerits, which are prod 
ucts of uranium 
have a Curie strength of 
of any radiation source 
private industrial research laboratory 
Sinclair will evaluate the effects of 
atomic fission product radiation on a num- 


gamma 
available 
and these 
walls typical of 
perature 


source 


rays penetrate 


estimated to 
5 to 6 times that 
now installed in a 


fission, are 


ber of large-scale petroleum processes, such 
as cracking, hydrocracking, hydrogenation 
and isomerization 

The new radiation facility, or “hot lab,” 
will be built at the 40-acre Sinclair re 
search center at Harvey, Ili., and is ex 
pected to be in operation early in 1957 


Major for 
laboratory Degenhart 


the 
Con- 


construction contractor 
will be D J 


struction Company 
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Here’s your “Task Force’’ 
for any type of fire 


Complete team of Rockwood portable °'*:): 
products combines speed, versatility 
and economy 


Separately, each of these Rockwood products has its 
own particular advantages for fighting various types of 
fires. Together, they make a mobile, multi-purpose task 
force that delivers a whale of a lot of protection against 
any type of fire, whether it’s Class A (wood, paper, rags, 


* Type $G-60 Nozzle. A true 
all-purpose nozzle that 
fights fire 5 ways. It dis- 
charges high velocity 
WaterFOG, low velocity 
WaterFOG (with appli- 
cator), FogFOAM, solid 
stream of water or solid 
stream of FOAM, 


or Class B (flammable liquids). That includes 
personnel protection, too, because safety for the men 
who use them is an essential factor in all Rockwood 
fire fighting products. 


Rockwood’s long, practical experience and constant re- 


FOAM and ‘'Wet" Eductor 
with the new FW Meter- 
ing-Check Valve. Intro- 
duces Rockwood FOAM 
or “Wet” into hose 
lines, automatically 
proportioning correct 
amount of FOAM and 
“Wet" to water. Also 
usable wherever one 
liquid is fed into another 
on a fixed percentage 
basis. 





* Rockwood Double Strength FOAM. Puts out 
fires in flammable liquids, and in ordinary 
combustibles, quicker, at lower cost. Three 
parts FOAM and 97 parts water create a 
tremendous heat-resistant blanket. Flows 
freely at 15°F. 


*NOTE: The products shown here have all been Tested and Listed by Underwriters’ Laboratories, Ine. 


* Rockwood WET. One part WET mixed 

with 99 parts water increases water's 
penetration and extinguishing action. 
Gives quickest results against deep 
seated fires. Saves time, water, 
manpower, 





FF Extension Unit. Shown with Type 8G-60 
Nozzle. Discharges Rockwood FOAM in a 
solid stream or as FogFOAM. Wide angle 
makes it possible to cover large areas at 
one time. 








ROCKWOOD SPRINKLER COMPANY 


Engineers Water ... to Cut Fire Losses 
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Bayonet Piercing 
Appliceter. Has a 
hardened steel cut- 
ting tool attached 
to tip, enabling 
operator to pierce 
through partitions, 
into interiors, ete 
Discharges tow 
velocity WaterFOG 
or FogFOAM 


ROCKWOOD SPRINKLER COMPANY 





search bring you not only new effictency but new economy 
in fire-fighting methods and equipment. It will pay you 
to learn more about these and many other Rockwood 
products. Mail the coupon today for complete informa- 
tion on Rockwood’s specialized fire-fighting products, 


"Long Extension 
A 


pliceter. Dia- 
charges low velocity 
WaterFOG in an 
umbrella pattern, 
amothering fire 
without causing tur- 
bulenceto flam- 
mables. Excellent 
personnel protec- 
tion is another 
advantage 


Portable Fire Protection Division 


1625 Harlow Street 


got 


Please send me your illustrated booklet 
on Rockwood fire-fighting products, 


Name 
Title 
Company 
Street 


City. 


Zone State 


For more data on advertised products, use Readers’ Service Cards 
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COMPANY 


8 
*Allied Chemical Dye 
American Cyanamid 


American Oil Co 


American Synthetic 
Kubber 

Ashland Oil & 
Refining Co 

*Ashland Oil & Hef 
to 


Atlantic Refining 


*Korden 


*Cary Chemical 


Commerce Oil lef 


Kacambia Bay 
Chemical 
Faso Standard 
Haeo Standard 
Kaao Standard 


tandard 
Frontier Oil 

Refining 
Frontier Refiner 
General Aniline & 

Film 
*Cioodrich-Gull 
Giulf Onl 


* Vaso 


Gulf Oil 
Hercules Powder 


Heyden Chemical 


Kentucky Hydro 
carbon 
Koppers 


*Koppe rs 
Pennaalt 
Pontiac Kastern 


orp 
Procter & Gamble 
Mfg. Co 
Reichhold Chemical 


Bocony Mobil 


Bocony Motil 
Bouthern Nitrogen 


Btauffer Chemical 


Stauffer Chemical 
Stautler Chemical 


*The Southland Co 
The Texas Co 
The Texas Co 


Thompeon Chem 


Tide Water Oi! 
United Kefining 


MID.CONTINENT 
Allied Chemical & 

Dye 
Auderson-Prichard 


Construction BOX SCORE 


REFINERIES, NATURAL GASOLINE 


Plant Site 


Elizabeth, NJ 
Northern Florida 


Yorktown, Va 


Louisville, Ky 
Catlettsburg, 


Buffalo, N.Y 


Hladelphia 


ette 


Perth Amlx 
NJ 


Flemiungdor J 
Portamouth, K.1 


Pensacola, Fla 


Everett, Maas 
Linden, N. J 
Linden, N.J 


Linden, NJ 
Tonawanda, 


Fort Pierce, Fla 
Linden, N.J 


Inetitute, W. Va 
Philadelphia 


Philadelphia 
Parlin, N.J 


Fords, NJ 


Maytown, Ky 

Woodbridge, 
NJ 

Monaca, Pa 

Calvert City, Ky 
Hattiesburg, 
Mine 

Chicago, Il 
Tuscaloosa, Ala 


Paulsboro, NJ 


Brooklyn 
Savannah, Ga 


Louiaville, Ky 


La Moyne, Ala 


Mobile, Ala 


Tampa 
Weatville, NJ. 
Weatville, N.J 


North Dighton, 
Mase 

Wilmington, Del 

Warren, Pa 


Toledo, Ohio 


Cyril, Okla 


Project 


Sulfuric Acid 
Acrylic Fiber 


Refinery: Two 
Stage Distilla 
tion; Cat Crk.; 
Polymerization ; 
Hydrodesulfuni 
nation; Coking 
U ltraforming 
Exp. Copolymer 
Pit 

Crude Expan 
Cat. Cracker 
Aromatics Plant 


Cat, Reforming 
Ine, Ammonia 
Cap 
Formaidehyde 


Ine Reforming 


PVC Res Hie 
Refinery 

Cat. Cracking 
Crude Units 
Poly viny!-Chlo 
ride Kesin 
Powerformer 
Hydroformer 
Ethylene Pit. 


Powerformer 
Cat. Reformer 


Refinery 
Ethylene Oxide 
Kthylene Glycol 

Joiler Hous 

Cat. Reforming 
LPG 

Alkylation 

Ciulfining 
Polyethylene 


Pentaerythritol 
Ethane Pit 
Polyethylene 


Polystyrene 
Organic- Fluorine 
Refinery 


Hydrogen Pit 
Sulfuric Acid 
Pit 


Hydrodesul 
furization 
Sovaformer 
Ammonia, Nitric 
Acid, Nitrogen 
Solutions, Am 
montium Ni 
trate, Urea 
Carbon Tetra 
chloride, 
Chloroform, 
Methylene 
Chioride, 
Hydrogen 
Chioride 
Sulfur Recovery 
Carbon Bisul 
fide Pit 
tefinery 
Hydrotreater 
Vis- breaker 
Ine. FCC Cap 
Inc. Vacuum 
Pipe Shell Cay 
Polyvinyl! 
Chloride Pit 
Refinery 
FCC Gas Re 
covery; Cat 
Poly; Treating 


Daily 
Capacity 


27,000,000 bbls 


yr 
35,000 bbie 


To 68,000 tons 
yr 

20,000 bbis 

32,000 bbls 

21,000,000 
Kalin r 
15,000 bbls 


175 tons 


$6,000,000 


40,000 bole 

25,000 bble 

40,000 bhia 
0,000,000 Ibe 
r 

7,200 bble 

20,000 bbie 


0.000 bi 
6,000 bbls 


156,000 bbls 


24,000 bbls 
1,000 bbe 
2,800 bola 
36,000 bbls 
30,000,000 Ibe 


yr 

25,000,000 Ibe 
yr 
50 Mmef 
30,000,000 bbls 


yr 


12,000 bbls 


100 tons/day 


22,000 bbls 


250 ton 


15,000 bbls 
6,500 bbls 
13,300 bbls 
6,500 bbls 
10,000 bbls 


130,000 bble 
2,500 bbls 


Estimated 
ost 


$30,000,000 


$1,500,000 
$3,500,000 


Part of 
$11,000,000 
Program 


$30,000,000 


$2,000,000 


$16,000,000 
$8,000,000 


$1,500,000 


$10,000,000 


$15,000,000 


$1,000,000 


$14,000,000 


$12,000,000 
$800,000 
$1,300,000 


$1,000,000 


$ 100,000,000 
$200,000 





Polyester 


Cat. Crker, 
Fractionation 
Light-Ends 
Recovery ; 
Revamping 


5,000 bbls 


AND PETROCHEMICAL PLANTS 


Planning 
Planning 


Under Constr 


Under Constr 


Complete 
Complete 


Engineering 
ngineering 


Under Constr 
Under Constr 


Under Constr 
Planning 


Under Constr 


Under Constr 
Complete 
Under Constr 
Under Constr 
Under Constr 
Planning 
hingineering 


Planning 
Kengineering 
Under Constr 
Under Constr 
Under Constr 


Under Constr. 


Under Constr 
Designing 
Under Constr 
Under Constr 
Planning 
Under Constr 
Complete 
Planning 


Under Constr 


Under Constr. 


Under Constr 


Under Constr 


Complete 


Complete 


Planning 
Complete 

| ngineering 
Under Constr 
Under Constr 


Planning 


Under Constr 
Under Constr 


Probable 
Completion 


1957 


lat. Qtr 


195 


Late 1956 


Mid 1957 


Mid 1957 


Oct., 1956 


1957 


Mid 1957 
Late 1956 
2nd Qtr. 1957 
Karly, 1957 


March, 1957 
Early 1957 
Farly 1957 
Late 1956 


1956 
May, 1957 


March, 1957 


Oct, 1956 
Jan., 1957 


Oct., 1956 
4th Qtr., 1956 
4th Qtr., 1956 


End, 1956 


Jan., 195 





Engineering 


Under Constr 


March, 1057 


Licensor 


Esso 


Keno R&E 


Koppers 


Kopper 


O.P 


Engineering 


Kellogg, 
Lummus, 
Parsons 


Kidde 
Procon 


Blaw Knox 


sechtel 


Lummus 


Blaw Knox 
Badger 

Foster Wheeler 
S&W Badger 
Div. 

hs8o 
Blaw Knox 
basco 
SD¢ 


Procon 
Staff 


Parsons 


Gull, Kellogg 


Koppers 
Koppers 
Fluor 


Girdler 


Foster Wheeler 


Bechtel 
Girdler 


Parsons 
Stauffer 


I reco 
Treco 
Staff 
8D( 


Braun, Kellogg 
Procon 


Contractor 


Kellogg, 
Lummus, 
Parsons, CB&I 


Kidde 
Procon 


Procon 


jlaw Knox 


Blaw Knox 
Badger 

Foster Wheeler 
S&W Badger 
Div. 

Foster Wheeler 
Blaw Knox 


Procon 
Staff 
Parsons 
Kellogg 


Koppers 
Koppe rs 
Fluor 


Girdler 


Foster Wheeler 


Bechtel 
Gurdler 


Persons 
Parsons 


Treco 
I reco 


Catalytic 


Procon 





LOGOO feseaen 
VALVES — 


¢ NO LEAKAGE + NO EROSION | —a- 
« NO WIRE DRAWING : 


. « « In 100,000 applications 
and 5 years of tests 


400 Ib. W.0.G, 


Famous LQ600 Bronze Valves, with 
revolutionary Brinalloy seats and discs, 
now solve maintenance problems in 

a new wider range of services! 


The lower pressure LQ600-150 made valve 
history during five years of cost-cutting 
use in a big variety of installations, ranging 
from “normal” to “exceptionally severe.” 


Now the higher pressure LQ600-200 offers 
all the same proved features — plus a 
stronger body and bonnet of 200 LB. $.P. 550°F. 400 LB. W.O.G. and 
exclusive Lunkenheimer S-1 Bronze. 150 LB. $.P. 300 LB. W.O.G. 
It has a total temperature rating of 550°F. 


It will pay you to specify and install LQ600 
in your toughest 150 and 200 Ib. 

services, New Brinalloy seats and discs 
resist wear and corrosion to an 

amazing degree — far greater than 500 
Brinell Stainless Steel... even outwear case 
hardened Stainless Steel exceeding 1000 
Brinell, The flat seats and discs are 
micro-optically lapped to a perfect fit — 
and brazed in to stay. 


Call your iunkenheimer distributor 
or write The Lunkenheimer Company, 
Box 360, Cincinnati 14, Ohio. 


y* T 
BRONZE © IRON © STEEL © PVC Mbaibcanadlllichiabedalbeieastos 


*Patented Alloy —TM Reg. 


LU WN NHEIMER 


THE ONE VCO NAME IN VALVES 


Lm 
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COMPANY 


Plant Site 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily 
Capacity 





Status 


Probable 
Completien Licensor 








Calumet Nitrogen 
Products Co. 
Century Kefining 


Cities Service 


Cities Bervice Oil... 


*Clark Oil & Ref. 


Continental Oil 


Derby Kefining.. fa 


Derby O01... 
Dow Chemical 
D-X Sunray 


D-X Sunray 


Firestone Tire..... 


Goodrich Chemical 


Goodyear Synthetic 


Hubber 
Hercules Powder 


Hercules Powder 


*Indiana Farm Bureau 


Coop 
International Re- 

fineries 
Lakeside Hefining 


Leonard Refineries. .. 


Leonard Kefineries 


Naph-Sol Refining 
to 


National Coopera- 


tives 
Nationa! Petro- 
chemical 


* Northwestern Kef,Co 


Olin Mathieson 


*Pan-Am Southera 


Corp. 
Pana Refining Co, 


Petroleum Specialties 


Phillipe Petroleum 
Prime Oil Co. 
Procter & Gamble 


The Pure Oil Co 
*The Pure Oil Co 


R4J O4R , 
Bignal Oil & Gas 
“Sinclair Kefining 
Bocony Mobil 


Btandard-Indiana 
Standard Indiana 
Btandard-Iodiana 
Btandard-Indiana 


*Standard-Indiana 
Standard (Ohio) 
Standard (Obio) 
*Standard (Ohio) 
The Texas Co, 


*The Texas Co... 


U.8.C.1.. 


Viekers Petroleum 
Wisconsin Oi) Re- 
fining Co. 


Hammond, Ind. 

Garden City, 
408. 

Ponca City, Okla 

Ponea City, 


Okla, 
Chicago 


Ponca Cit 


| Wichita, Kan. 


Wichita. Kans 
Ironton, Ohio 
Duncan, Okla. 


Tulsa 


Akron, Ohio 


Avon Lake, Ohio 


Akron, Ohio 


| Louisiana, Mo. 


Louisiana, Mo. 
Mt. Vernon, Ind.| 


Wrenachall, 
ion 
Kalamazoo, 
Mich. 
Alma, Mich. 
Alma, Mich. 


Muskegon, 
Mich 


McPherson, 


Kana. 
| Tuscola, Il 


St. Paul Park, 
Minn 


| Olin, Ind. 
| A] Dorado, Ark 


Pana, Il. 

Flat Rock, Mich. 

Kansas City | 

Calumet City, I 

Kansas City, 
Kan. 


| Lemont, Ill 
Lemont, Ill. 


Princeton, Ind, 
Healdton, Okla. 
Kast Chicago 
Kast 8t. Louis 


Whiting, Ind. 
Whiting, Ind. 
Wood Liver, i. 
oe Creek, 
0. 
Whiting, Ind 
Toledo, Ohio 
Elmore, Okla. 
Cleveland, Ohio 


Lawrenceville, 
Ii. 


Lockport, Ill 


Tuscola, Ill, 


Potwin, Kans, 
Sheboygan, Wie 


Ammonia Nitro- 
wer 
Cat Reformer 


Rexformer 
Inerease Ref. 


Refinery Expan- 
son 
Vacuum Unit 
Crude Heater 
Alkylation 
Gas Recovery 
Cat Cracker 
Cat Reformer 
Hydredesul- 
furization 
Revamp Crude 
Exp. Ultraformer 
Pol 


ystyrene Pit. | 


Ine. Cat. Re- 
former 
Pretreater 
Hydrogenation 
Cat Reformer 
Hydrogenation 
Alky Lion 
Butane-|so- 
merization 
Expand Syn. 
Rubber Pit. 
Add. Polyviny! 
Resins, Plastic 
Compounds 
Copolymer Exp 


Formaldehyde 
Pit 


Pentaerythritol 
» 


| t. 
Methanol Pit. 


Steam Genera- 
tion 
Cat. Reformer 


Cat Reformer 
Cap. Increase 


Ultraformer 
Hydrofiner 


Cat. Reformer 


Alkylation 


Mod. Ethylene 
Unit 
Cat, Reformer 


Cellophane Pit. 
Ultraformer 


Modernisation 
Visbreaker 
Expan. Lube Pit 
Refinery 
Hydrogen Pit. 


Cat. Reformer 
Cat Reformer 
Feed Prep. Unit 
Thermai Poly 
Pit. Additions 
Hydrofinishing 
Sovaformer 
Pretrester 
Ultraformer 
Dewaning 
Coking Unit 
Alkylation 


Rehabilitation 

Refinery Exp. 

= Gasoline 
Pit. 


Alkylation 

Inc. Vacuum 
Pipe Stull Cap. 

Inc, FCC Cap. 


Convert Hydro- 


former 
Platforming 
lsomer of 
Sebracic Acid 
Reformer 
Vacuum Unit 


300 Tons 
500 bbls. 


6,000 bbls. 
10,000 bbis. 


9,000 bbls, 


| 11,000 bbls. 


15,000 bbls. 
4,000 bbls 


13,000 bbls. 
8,000 bbls. 
10,800 bbls, 
12,000 bbls. 
12,000 bbls. 
2,500 bbls. 
1,500 bbls. 


1365 percent 


27,000 tons/yr. 


100,000,000 


lbs./yr 
| 24,000,000 lba./ 


| yr. 
7,000,000 gal./yr 


120,000 bble/hr. 
2,800 bbls. 
1,000 bbls. 


14,000 bbis. 
3,600 bbls. 
5,200 bbls. 
6,000 bbis. 


1400 bbls. 


6000 


6,200 bbl. 


11,600 bbls. 
3,000 bbls. 
20 percent 
16,000 bbis. 


12,000 bbls 
12,000 bbls 
17,000 bbls. 
1800 bbls. 


12,000 bbls. 
16,000 bbls. 
21,000 bbls. 
5,000 bbis. 
8,600 bbls. 
3,800 bbis, 


160,000 bbls. 
12k Mmef 


$,000 bbl. 
8,500 bbls. 


2,000 bbls 

10,000 bbls. 

10,000,000 Ib., 
y 


2,500 bbls. 
2,500 bbls. 


$5,000,000 


$3,000,000 


$300,000 
$600,000 


$2,000,000 
$350,000 


$1,500,000 
$200,000 


$1,200,000 


2,500,000 


$900,000 
$250,000 


$10,000,000 


$1,000,000 
$1,300,000 


$40,000,000 


$3,000,000 


Under Constr. 


Engineering 
Engineering 
oeee 


Planning 


Under Constr. 


Complete 


Under Constr. 


Completing 


Under Constr. 


} 
| Planning 
f 


| 


Planning 


Under Constr. 


Planning 


Under Conste. 


Inder Constr. 


Inder Constr 
nder Constr 


Inder Constr. 


‘omplete 


Under Constr. 
| Under Constr. 
Under Constr. 


Planned 


Under Constr. 


Under Constr. 


Planning 
Under Constr 


| Planning 
Complete 
Planned 
Engineering 


Planning 


Under Constr. 


Planning 
Complete 
Planning 
Planning 
Planning 


Under Constr, 


Complete 


Planning 


Under Constr. 


Under Constr 
Engineering 


Jnder Constr. 


Planning 


Under Constr. 


Under Constr. 


Planning 


Under Constr. 


Engineering 
Planning 


Under Constr. 


Late 1956 


| Jan., 1957 


Jan., 1967 
| May, 1957 


| Mid 1957 


Dec., 1956 
Fall, 1956 
Fall 1957 


Fall 1957 


March, 1957 


Jan., 1957 
Late 1956 
Late 1956 


Dec., 1956 


Fall, 1956 


Std. (Ind.) 


UOP 


Jan., 1957 


1957 


Jan., 1958 


1956 
July, 1957 Standard, 
Indiana 


Ist Qtr., 1957 


Mid 1957 
Fall, 1957 


| Early, 1957 


Early, 1957 


Early 1957 Std. (Ind.) 


Standard-Ind 
1957 ‘ 
Karly, 1957 
Karly 1957 
Late 1957 
Early 1958 
4th Qtr., 1956 


4th Qtr., 1956 
Fall, 1957 


Spring, 1957 


. | Btandard-Ind. 


Standard-Ind. 


Litwin 


UOP 
UOP 


Kellogg 


Litwin 


Girdler 


Sweco 
Parsons 
Litwin 
Parsons 
Pritchard 


Treco 


S&W Badger 


Div. 


Lummus 


Litwin 


Girdler 


Kellogg 
Kellogg 


UOP 
Hudson 
Treco 
Fluor 


Fluor 
P 


Foster Wheeler 


Kellogg 


Parsons 
Koch 


. | 


Procon 


Kellogg 


Staff 
Pritchard 


Girdler 


Sweco 


| Parsons 


Lummus 


Girdler 


Kellogg 
Kellogg 


| Treeo 
Fluor 
Fluor 


rsons | Parsons 
Foster Wheeler | Foster Wheeler 


Foster Wheeler 
Kellogg 


McKee Co. 


Parsons 





SOUTHWEST 
American Cyanamid 


*American Oil 
Atlantic Refining 


Atlantic Refining 
Bureau- Mines 
Carbide & Carbon 


Carbide & Carbon 


Avondale, La. 
Texas City 


Pt. Arthur, Tex 


| ¢ ‘rane, Texas 


Exell, Texas 
Seadrift, Texas 


Seadrift, Texas 





Acrylonitrile PH 
Ultraformer 
Catlormer 


Gasoline Pit. 
Helium Pit 
Ethylene Oxide 


ap. 
Ine Ethylene 
Glycol Cap. 


<<a 


21,000 bbis 
15,000 bbls. 


25 Mmef 
To 200,000,000 


Iba./yr 
To 65,000,000 
lbe./yr. 


25,000,000 


Part of 
$11,500,000 
Program 


$6,000,000 


Under Constr. 


Planning 
Engineering 


Engineering 
Planning 
Planning 


Planning 


Late 1957 


Mid 1957 Atlantic 





PETROLEUM 


Blaw-Knox 


Stearns- Rogers 
Bureau- Mines 


REFINER 


Biaw-Knox 
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"Lo BR ar 


NO MEASURABLE 
ERROR IN A 


OERSTED 
FIELD! 


WESTON 


Secondary Standards 


October, 1956 


(% of 1%) 


PETROLEUM 


REFINER 


Pa “ 
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— 
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Model 325 self-shielded D-C Laboratory 
Standard (1/10 of 1%)—an improved 
instrument now replacing the world 
renowned Model 5. 


The new Weston model 325 provides a new 
STANDARD of laboratory measurement 


Another WESTON first...a self-shielded primary instrument standard that is 
unaffected by magnetic fields normally encountered in the modern laboratory. 
While the r-w Model 325 incorporates a special CORMAG® mechanism, 

the overal: design provides an even far greater degree of shielding than that 
inherent in the basic core-magnet mechanism. In fact, tests show absolutely no 
measurable error in a 5 oersted field. Thus there is no need for positioning or 
mounting the instrument with reference to the earth's field; nor to take 

undue precautions when using it in close proximity to current carrying conductors, 
In addition, Model 325 is well compensated for normal room temperatures; 
and a vernier type corrector is provided for precise and rapid zero adjustment. 
This improvement in primary instrument standards is another example of the 
forward thinking and continuous development which have kept WESTON 

the instrument leader since 1888. For complete data on Model 325, or on other 
Weston instruments consult your nearest Weston representative, or write 
Weston Electrical Instrument Corporation, 614 Frelinghuysen Avenue, 
Newark 5, N. J. A subsidiary of Daystrom, Incorporated. 


WESTON 


Instruments 


For more data on advertised products, use Readers’ Service Cards, last page 





COMPANY 
Celanese, 

( elanene 

*Chemol Cort 
Cities Service, et al 
*Corpus Christi Ret 
Coaden Pet 


Corpus Chriati 
Refining Co 
Delhi-Taylor Oi) 


*Delhi-Taylor Oil 
Diamond Alkali 


Dow Chemical 


Dow Chemical 


Du Pont 


Kastern Btates 
Petroleum Co 
KE) Paso Natural Gas 


Ke) Paso Natural Gas 
Producta 
kaso Standard 


Ethyl Corp 


Firestone 
bh ireatone 
Firestone Tire 


General Petroleum 

General Tire 

Goodyear Synthetic 
Rubber 

Grace Chemical 

Gulf Natural Gas 

Gulf OU 

Gulf Oi 


Gulf Oi 


“Cull Oil 
J. M. Huber 


Humble 


*Humble 
*Hyandott 
Kellogg 
Lake (Charles 
Chemical 


Maguolia 


Chemicals 


Meliride Refining Co 


MidSouthChemical 

Monsanto 

North American 
Petro 

Northeast Texas 
Chemica! Co 

*Pan-Am Southern 
Corp 

*Panhandle Oil Corp 


Petroleum Chemicals 
Petroleum Chemicals 
Petro-Tex Chemical 


Phillipe Pet 


*Phillips Petroleum 


Phillips Chemical 


Houston 
Hishop, Texas 


New Orleans 


Midland, Texas 
Corpus Christ 
Big Spring, Tex 


Corpus Christi, 
kaa 
Corpus Christi 


Corpus Christi 
Houston 


Baton Rouge 


Freeport, Texas 


Orange 
Houston, Texas 
Odessa, Texas 
El Paso, Texas 


Baton Rouge 


Baton Rouge 


Orange, Texas 
Orange 
Lake Charles, 


a 
Lake Charles, 


a 
Odessa, Texas 
Houston 


Haton Rouge, 
La 


Caddo Parish, 


La 

Port Arthur, 
exan 

Pt. Arthur, Tex 


Port Arthur, 
Texas 


Port Arthur 
orger, Texas 


Jaytown 
Kaytown 
Geismer, La 
Houston 
Lake Charles, 

‘ 

Keaumout, Tex 
Port Browns 

ville, Texas 

Lake Charles, La 
Luling, La 
Corpus Christi, 

Texas 
Kast Texas 
Destrehan, La 
Wichita Falla, 

Pex 
Lake Charles 
Lake ( harles, 

a 


Houston 


Sweeny, Texas 


Sweeny 


Gulf Coast 


REFINERY AND OTHER PLANT CONSTRUCTION——Continued 


Project 
Polyolefin Refin 
Pit. Expan 
Refinery 

Nat Gaso. Pit 
Rexformer 
Revamp Cat 
Cracker 
Bryrene Pit 


Modernization & 
kx pansion 

Unifining Plat 
forming 

Udex Unit 

Perchlorethy 
lene Exp. 

Organ 
Chemicals 

Acetylene, 
Methylacety- 
lene, Ethanola- 
mines, Synthe- 
tic Glycerine, 
Hutadiene, 
Chlorine, 


Ethylene Oxide, 


Methy! Chol- 
ride, Glycerine, 
Glyeol, Per 
chloro Ethylene 
and Styrene 
Exp. Polyethy- 
lene F ac 
Coking Pit 


Butadiene 


Alkylation 
Blending 

Ethylene, Buta 
diene Expan.; 
Wax, Lube Oil, 


Aveas 
Vinyl-Chloride 
Monomer Pet 
Butadiene Pit 
Bty rene 
Expand Synth 
Rubber Pit 
Anhydrous Am- 
mons 
Copolymer Plt 
Copolymer 
Expansion 
Polyethylene 


Gasoline Pit 
Two Gulfinera 
Ine. Ethylene 


Vac 
Incl. Alkylation 
Cap 
Polymerization 
ne 
(Cireasemaking 
Packaging 
Sludge Decom 
poser 
ulfur Re 
covery Ine 
Platformer 
Furnace Black 


Inc. Butadiene 
Cap 

ree 

Ethylene Oxide 

Polyolefines 
Coking, 

Calcining Unit 

rece Unit 

Sovaformer 

Ref, Expan 


Ammonia Pit 
Adipic-Acid 
Refinery 
Cat. Reformer 
Chemical and 
Fertilizer Pit 
Polyethylene, 
Polybutene 
Platformer 


Anhydrone Am 
mona 
Butadiene Pit., 
Expansion 
Butadiene 
kxpansion 
Nat. Gas. Liquid 
Fractionation 
Inc, Alkylation 
Gas Cracking 
Facilities 
Pentane Frac- 
tionation 
Carbon Black 


4,000,000 | 

25 Percent 
20.000 bble 
i) Mmef 
15,000 bbls 
13,000 bbls 
20,000,000 Ibe 
13,000 bbls 
14,000 bbl 


4500 bbl 
50 percent 


13,000 bbls 


137 tons 


40,000 tons/yr 
75,000 ton/yr 
1150,000 ton/yr 
100,000 tons/yr 


40,000 ton/yr 
200,000 tons/yr 


50,000,000 Ibe 
20 Mmef 


45,000 bbls 


3,300 bbls 


2,800 bbls 


125 tons 

60 tons 
26,000 bola 
20-30,000,000 
Ibe. /yr 


16,000 ton/yr 


55,000 bbls 


10,000 bbl 
27,800 bbla 


20,000 bbls 
112,500 bbls 


2,000 bbls 


250 bbls 

3000 

100,000 tons/yr 
179,000 ton/yr 
145,000 tons/yr 
30,000 bbls 


2,000 bbls 
5,500 bbls 


15,000 bbls 


64,000,000 Ibs. 
yr. 


$20,000,000 


$1,000,000 
$3,000,000 


$1,200,000 


Part of 
20,000,000 
$45,000,000 


$4,000,000 


$20,000,000 


$40,000,000 


$12,500,000 


$8,000,000 
$9,000,000 


$18,000,000 


$3,000,000 


$8,000,000 


$6,250,000 


$2,500,000 


$1,000,000 


$625,000 


$1,250,000 


$4,300,000 


$1,000,000 


Status 


Under Constr 
Under Constr 
Planning 

Under Constr 
Under Constr 
Under Constr 


Under Constr 


{ onatr 


Planned or 


Under Constr 


Planning 
Projected 
Designing 


Planning 


Under Constr. 


Iengineering 
Planning 
Engineering 


Planning 
Planning 


Under Constr 
Complete 
Under Constr 
Considering 
Under Constr 
Under Constr 
Under Constr 
Engineering 
Engineer ng 


Planning 
Planning 


Under Constr 
Planning 
Engineering 
Licensed 
Planning 
Under Constr 
Under Constr 
Planned 
Planning 
Under Constr 
Under Constr 
Planning 
Under Constr 
Engineering 
Under Constr 
nder Constr 
nder Constr 


nder Constr 


nder Constr 
nder Constr 


Under Constr. 


Planning 


Probable 
Complenos 


Licensor 


Engineering Contractor 





1957 


March, 1957 
Karly 1957 


Jan,, 1957 


Fall, 1956 


Late 1957 
Spring, 1957 
Karly 1958 
Fall 1957 


1957 


1957 


July, 
Jan., 


Mid 1957 


Phillips 


Summer, 1956 Gulf 


Late 1956 
ymmer, 1957 
Late 1957 


arly 1957 Monsant 


Braur Braur 


Delta Delta 
lreeco Pree 
Cosden C osder 


Badger M‘g. Badger Mfg. 


Cat Constr at. Constr 


Cat. Constr Constr 


Fluor 
Blair Knox 


Fluor 


Gulf, Kellogg Kellogg 


Gulf; Kellogg Kellogg 


Gulf; Procon Procon 


immer Sollitt Summer Sollitt 


Leonard Leonard 


Sonnebora 


arly 1957 


eriy 1958 OP 


varly 1957 


Late 
Phillig 
Sept., 


1957 


Karly 
Karly 


OCOD Y 


Socon y 


Early 1957 


Atlantic 


Dee., 1956 Standard 


Indiana 
OP 


June, 1957 I 
Fall 1957 

Fall, 1956 

Early 1957 

Fall 1956 


1957 


March 
Spring, 1957 


Early 1957 


PETROLEUM 


Mobil 
Mobil 


Parsons Parsons 


Procon Procon 


Foster Wheeler I 
Lummus I 


wter Wheeler 
immus 
Fluor Fluor 


Bechtel 
Bechtel 


Bechte 


Tears Beck 
Tears Tew 
Tears Tear 
Foster Wheeler Foster Wheeler 
Fluor Fluor 
Bechtel Sechtel 
S& W s&W 


Phillips 


Treco 


Vol 
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Amazing NEW Ookite 


RUSTRIPPER 


... Slashes tower down-time 
by more than 25%! 


Texas refinery saves #1200 
in ONE Cleaning Operation 


Refiners everywhere are finding more and more 

uses for revolutionary Oakite RUSTRIPPER. 

This remarkable NEW alkaline material sim- 

plifies practically every cleaning job...reduces 
costs, too. Here’s how amazing Oakite RUSTRIPPER 
saved one Texas refiner $1200 in a single cleaning 
operation: 


The problem was to clean out a bubble tray tower 
in gas unit. Last conditioning job had taken a full 24 
hours, This turned out to be an extremely expensive 
proposition since every hour of off-stream time cost 
this refinery $100.00! The superintendent agreed to 
give Oakite RUSTRIPPER a try. 


After thoroughly rinsing the tower, a solution 

of Oakite RUSTRIPPER was pumped into the 

gas unit. Solution was circulated and agitated 

for necessary period, then re-routed through 
rest of unit and drained. A final circulating water rinse 
completed the reconditioning cycle. 


Results? Oakite RUSTRIPPER had not only accomplished 
a cleaning job that was 95% perfect, but had reduced 


down-time by six hours, slashed cleaning costs by 
$1200/ 


Oakite RUSTRIPPER is also excellent for recon- 

ditioning salvaged parts, stripping paint 

from metal equipment, and many other heavy- 

duty refinery conditioning chores, RUSTRIPPER 
is safe, too... won't attack sound metal or give off 
troublesome fumes. Your local Oakite Technical Serv- 
ice Representative will gladly demonstrate remarkable 
Oakite RUSTRIPPER for you at your convenience. Call 
him today ...no obligation. Or write Oakite Products, 
Inc., 48 Rector St., N. Y. 6, N. Y. 


Technical Service Representatives in 
Principal Cities of U. $, and Conecs 


Export Division 
Cable Address: Ockite 


OAKITE. 
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BULKLEY>DUNTON 


Refinery waste disposal problems are quickly and 
conveniently solved with Bulkley, Dunton Colloidair 
Separators. These units, designed and engineered to 
help meet the usual standards established for process 
flows by government authorities, remove and recover 
oil, as well as suspended solids, from flows and return 
effluent for reuse or disposal. They’re built for maxi 
mum operating efficiency and minimum space 


requirements. 


If you have a pollution or waste recovery problem, 
a Bulkley, Dunton engineer will be happy to survey 
your needs and make recommendations. Bulkley, 
Dunton can also supply a pilot plant for on-the-job 


tests on your waste flow, if required. 


Write today for complete information on Bulkley, 
Dunton Colloidair Separators or a survey of your 


disposal problem. 


For more data on advertised products, use Readers’ Service Cards, last page 
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Plant Site 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 


Daily 
Capacity 


Estimated 
Cont 


Status 


Probable 
Completion 


Engineering 


Contractor 





Phillips Chemical 
Phillips Chemical 


Phillips Chem. Co 
Phillips Chemical 


Premier Pet. Co 
Rohm & Haas 


“Rohm & Haas 
Shell Chemical 


*Binclair Rely 
*Standard-Texas 
Btandard-Texas 
*Huntide Refg 


Texas City Refining 
Texas Butadiene & 
Chemica! Corp 


Texas Vastman 
Texas Eastman 


*The Texas Co 


*The Texas (« 
*Union Oil & Gas et al 
U. 8, Rubber 


ROCKY MOUNTAIN 
American Gilsonite 


Atlantic Refining 
C 


0 
El Peso Notural Gas 
Products 


First National 
Petroleum Corp 

*Maleo Refineri« 

*Halt Lake Rely 


Bioux Oil Co 


Btandard-Indiana 
Standard-Indiana 


*Texas Natura 
Gasoline 

Union OW Co, (Calif) 

Weatern States Kofg 


WEST COAST 
Bankline Oil 


Brea-Koppers 
*Horden 
California Stray 
Chemical 
Consolidated Min 
ing & Smelting 


Dow Chemical 
Du Pont 


*Gieneral Petroleu 


*Gieneral Petroleum 


Golden Bear Oil 
Hancock Chemical 


Kopper & Brea 
Phillipa Pacific 
Richfield Oil 


Richfield Oil 


Bhell Chemical 
Shell Chemical 
*Shell Chemical 


Sweeny, Texas 
Pasadena, Texas 


Phillips, Texas 
Phillips, Texas 


Longview, Tex. 
Houston 


Houston 
Noreo, La 


Corpus Christi 
M1 Paso 
i Paso 
Corpus Christi 


Texas City, Tex. 
Houstor 


Longview. ‘lexas 
Longview, Texas 


Port Arthur 


Lockport, Ll 
Kunice, La 
Baton Kouge, 
La. 


Fruita, Colo 


Lovington, N.M 


Gallup, N.M 


Jensen, Utah 


Roswell, N.M 
alt Lake Cit 


Newcastle, Wyo 
Mandan, N.D 
Casper, Wyo 


Haker, Mont 
Rifle, Colo 


Salt Lake City 


Hakersfield, 
Calif 
Los Angeles 


Kent, Wash 


Richmond, Calif 
Portland, Ore 


Pittaburg, Calif 
Antioch, Calif 


Ferndale, Wash 


uita be 
Calif 
Hakersfield, Cal 
Wilmington, 
Calil 
Weat Coast 


prings, 


Kennewick, 
Wash 
Washington 
tate 
Wilmington, 
Calif 


Ventura, Calif 
Torrance, Calif 
Torrance, Calif 


Ethylene 
Polyethylene 


Exp. Copolymer 
Pit 
Exp. Butadiene 


af 
Cat. Poly. Pit 
Methanol 


Acetylene 
Methy!, Ethyl, 
Ketone, Hydro. 
gen Peroxide 
Offsite Pacl 
Crude Recovery 
PCC 
Ref. Exp. 
Unifiner 
Rexformer 
Udex Unit 
Cat. Reformer 
Aviation Alky- 
late, Butylenes 
& Butadiene 
Ine, Oxo Fae 
Ine. Polyethy- 
lene Cap. 
Stabilizer 
Power Plant 
Crude Unit 
Cat Cracker 
Ine, Alkylation 
Ammonia Pit 
Gasoline Pit 
Petrochemicals 


329,000 Ibe 
301,000 Ibe 


138 tons 


90 tons 


100 tons 


27,000 bbis 
125,000 bbls 
6000 bbls 
15,000 bbis. 
7500 bbls. 
1,000 bbls 


20,000,000 Ibe 
yr 


86,000 bbls 
60,000 bbls 
2000 bbls 
180 tons 
300 Mmef 





Gasoline from 
Gilsonite 
Hydrogen 
Natural Gas 


Refinery: Alky 
lation, Cat 
Reforming, Cat 
Cracking, 
Vacuum, Crude 
Unit 

Ref. Expan 


HF Alkylation 
Ine. Cap 
Reformer 
LPG Unit 
Ultraformer 
Lube Oi) Pit 
Vacuum Pipe 
Bu 
Propane De 
asphalting 
Furfural 
Extraction 
MEK Dewaxing 
Deoiling 
Gasoline Pit 


Shale Demon- 
stration Pit, 
Cat. Reformer 


Coking Pit. 


iethylene 
Polyethylene 
Formaldehyde 


Fertalizer Pit 


Urea Pit 
Ammonia Pit 
ynthetic Latex 
Fluorinated 
Hydrocarbons 
letrethy! Lead 
ovalormer 
tove Oil Treater 
Jet Fuel Treater 
Exp. Gasoline 
Pit 
Vacuum Unit 
Ine. Sulfur 
Recovery 
Polyethylene 
Pit. 
Ammonia Pit 


Refinery 


Diethanolamine 
Regeneration, 
Water-Ke- 
claiming 

Urea Pit 

Cold Latex 

Exp. Butadiene 
Pit 

Mod. Copolymer 
Pit 


7000 bbls. 


550 Mmef 
25 Mmef 


9,000 bbi 


To 3,000 bbls. 
900 bbls 
5000 bbls. 
6000 bbls 
5,400 bbls. 
5,000 bbls, 
4,800 bbls. 
1,000 bbls 
1,500 bbls 


2,000 bbls 


40 tons/day 


1,000 bbis. 


4,000 bbls, 


$6,000,000 
ity r 


100 tons 
200 tona 


8000 bbl 


3500 bbls 
1130 tons 


50,000,000 tbs 
yr 
180 tons 


$12,357,000 
$31,525,000 


$5,000,000 


$2,000,000 


26,000,000 


$5,000,000 


$10,000,000 


$10,000,000 


$60,000 


$5,000,000 


$300,000 


$2,000,000 


$10,000,000 


$3,000,000 


$1,000,000 


$6,300,000 


$100,000 
$1,500,000 


$12,000,000 


$500,000 


oder Constr 
onder Constr 


uder Constr 
nder Constr 


Under Conste 
Engineering 


Planning 
Under Constr 


Planning 
Under ( 
Planning 
Planning 
Planning 
Under Constr 


onstr 


Under Constr, 


Planning 
Planning 


Under Constr 
Under Constr 


Planning 


Under Constr, 


Under Constr 


April, 1957 
Aug., 1956 


July, 1957 


July, 1957 


Ist Qtr., 1957 Texaco 


March, 1957 


Bept., 1957 
4th Qtr. 1957 
May, 1957 
May, 1957 
Oct., 1957 
Mid 1957 


Late 1956 Houdry, Phillips 


1956 


Late 1056 
Fall, 1957 
Late 1957 
Late 1957 
July, 1957 
July, 1957 


Phillips; 8&W 
Phillips 


Tellepsen 


Tellepsen 
Phillips 


Foster Wheeler 
Chemico 


Braun, Fluor 
Foster Wheeler 


Tellepsen 
Foster Wheeler 
Staff, Fluor 


UOP 


Fluor 


Foster Wheeler 


Fluor 


lellepsen 


Saw 
Farnsworth & 
Chambers 

Tellepsen 


Phillipe 


Foster Wheeler 
Chemico 


Braun, Fluor, 
Foster Wheeler 


Tellepsen 
Foster Wheeler 
Fluor 


Treco 


Fluor 


Foster Wheeler 


xaco 





Under Constr 


engineering 
Projectea 


Under Constr 


Planned 


Under Constr 
Planning 
Planning 
Complete 
Complete 


Engineering 


Under Constr 


Under Constr. 


Complete 


Compiets 
Planning 
Under Constr 
Under Constr 
Complete 
Planning 
Planning 


Under Constr 
Under Constr 


Complete 


Under Constr 
Planning 
Under Constr 
Considering 


Complete 


Late 1956 


Fall 1957 


Mar., 


1957 
1957 


Standard-Ind 


Nov., 1956 


Dec. 1956 


Houdry 


sso 


Mid 1957 


ate 1956 


Koppers 


Late 


4th Qtr., 1956 


1957 
, 1957 


1957 


Montecatini 
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Girdler 


Litwin 
Parsons 


Foster Wheeler 


Stearns Rogers 


Kellogg 


Parsons 


Vol 


Foster, Wheeler 
Kaiser Eng 
Fergusen 


Litwin 
Parsons 


Foster Wheeler 


Stearns- Rogers 


Fluor 


Koppers 






































SOME TYPICAL refinery equipment using industrial concrete linings: heaters, stacks, regenerators, process vesse ind transfer lines 


See how Industrial Concretes can save money 


If you are concerned with rising maintenance cretes that meet a variety of temperatures and 


costs, it’s time to examine th* money-saving uses of insulation needs. All you do is add water, mix 
special industrial concretes in your refinery. When and place. Castables are made and distributed by 
made with Lumnite* calcium-aluminate cement, leading manufacturers of refractories. Write for 
these special concretes give you definite advan- detailed information 

tages. They can resist heat, combat corrosion, and 


UNIVERSAL ATLAS CEMENT COMPANY 
UNITED STATES STEREI Us, CORPORATION SUBSIDIARY 


100 PARK AVENUE 


insulate. These three advantages can be had in 


one concrete. So, by specifying Lumnite concrete 


» NEw vyor« 1 N.Y 


for difhcult jobs, you can often extend the life of 


‘ > — - . *“LUMNITE” is the registered trade-mark of the calcium-aluminate 
your installations, and minimize downtime. 


ement manufactured by Universal Adas Cement Compan 


Lumnite-made concretes are easily placed, and 


i is8 
reach service strength within 24 hours. They can ® ° 
be made to withstand temperatures up to 2600 F, um 0 
And for even greater convenience, try castables. 


Castables are packaged mixes containing Lumnite FOR INDUSTRIAL CONCRETES 
cement and selected aggregates to provide con- REFRACTORY * INSULATING « OVERNIGHT « CORROSION RESISTANT 


OFFICES: Albany « Birmingham + Boston + Chicago « Dayton « Kansas City + Milwaukee - Minneapoli New York + Philadelphia « Pittsburgh « St. Louis +» Waco 


United States Steel Hour—Televised on alternate Wednesdays—See your local newspaper tor time and station. 
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COMPANY 


Plant Site 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 


Daily 
Capacity 


Estimated 
ost 


Status 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





Standard (Calif.) 
Btendard (Calif,) 


Btandard Oi! (Calif.) 


Stauffer Chemical 


Btauffer Chemical 
Stauffer Chemical 
Straits Kefining 
The Texas Co. 


Tide Water 


U. 8. Oil & Refining 


Wilshire Onl 


OUTSIDE U.S.A 
Ca 


nada 
Anglo-Canadian 


British American Oil 


British American 
British American 


*British American 

Hiritish American 

Canadian Hydro 
earbons, Ltd 


Canadian Industries 


Canadian Oil 


Canadian Petrofina 
Canada Southern Oile 


Consumers Coop.. 
Dow Chemical 
Du Pont 
Ethy! Corporation 
Canada, Lid 
Goodrich. Canada 
Imperiat Oil 
Imperial Oil 


Imperial Oil 
lanperial Oil 


Imperial Oil 
Imperial Oil 


Imperial Oil 
Imperial Oil 


*Imperial Oil 


*Imperial Oil 


*Jeflerson Le ke 
Sulphur 
MeCoil-f ron tenac 
Midiand I’et. 4 
Pacific Pet 
North Star Oil 


North weat- Nitro 
Chemical 

North weat Nitro 
Chemicals, |.td 

Pacific Petrcleum 


Polymer Corp., Lid 


Polymer Corp,, Ltd 


Quebec Ammonia 


Regent Kefining 


Shawinigan 
Chemicals 
*Shawinigan 


hell Oil (Canada) 


Shell Oil (Canada) 
Bhell (Canada) 
Bherritt-Cordon 
Mines, | td 
Burpass Petro 
Chemicals 


LATIN AMERICA 


Argentina 
Fabrica Argentina 


208 


Riehmond, Calif 
Kiehmond, Calif 
Honolulu 
Dominquenz, 
Calif. 
Compten, Calif 
Riehmond, Calif 
Puget Round 
Anacortes, 


Wash. 
Avon, Calif 


Tacoma, Wash 
Norwalk, Calif 


Sarnia, Ont. 


Clarkson, Ont 
Clarkson, Ont, 


Mon(real 


Nevia, Alba 

Nevia, Atla 

1) ron 
Manito! 

Millhaven, Ont 


Sarnia 


Montreal 
Saskatchewan 


Regina 

Sarnia, Ont. 
Maitland, Ont. 
Marna, Ont 
Niagara Valle 
Imperoyal, N.8. 
Sarnia 
Kedwater, Ala 
Sarnia 

Sarnia, Ont 


Halifax 


Montreal 


loco, b.C 


loco, B.t 


arnia 
Taylor, B.C 


Kdmonton, Alta 


| Mtettier, Alta 


Grand Prairie, 
Alta 
Medicine Hat, 
Alta 
Medicine Hat, 
AlvLerta 

Fort St. John, 
Bb. 

Sarnia, Ont 


Sarnia, Ont 


Montreal 


Port Credit, Ont 


Shawinigan 
Falla, Quebec 
Montreal 
Montreal, Kast 


Alberta 
Bronte, Ont 
Fort Saskatche 
wan, Alta 
Scarborough, 
Ont 


San Nicholae 


Ammonia Pit 
Nitric Acid Pit. 
Refinery 
Bulfurie-Acid 


Pit. 
Sulfuric Acid 
Bulfurie Acid 
Refinery 
Refinery 


Fluid Coker 
Hydrodesulfur- 


iser 
Gas Pit. 
Exp. Fluid Cat. 
Cracking 
Refinery 
Unifiner-Plat- 
former 


300 tons | 
225 tone j 
20-30,000 bbls 


$12,800,000 


$25-30,000,000 
$2,000,000 


$57,070 
83.500 


$283. 
8,000 bbls. $26,430.000 


42,000 bbls. 


24,000 bbls. 


15,000 bbls 
10,000 bbis 


Complete 


Planned 


Under Constr. 


Engineering 


ODM Approved 


Planning 


Under Conate. 


Under Constr. 
Under Constr. 


Late 1057 
Early 1957 


4th Qtr., 1956 


Kellogg 


er 


Tears 
Bechtel 
Bechtel 


Betchel 
Bechetl 


J. B. Gill 


Sweco 


Kellogg 
C&l (Mace) 


Tears 
Bechtel 
Bechtel 


Bechtel 
Bechtel 


J.B. Gill 
Sweco 





Ref. Exp. 


Cat. Reforming 
Desulfurization 
Crude Kap 
Desulfurization 
CO Boiler 
Gasoline Pit 
Sulfur Reeovery 
Fertilizer Pit 


Anbydrous 
Ammonia Pit 
Udex Unit- 
Reformer 
Increase Cap. 
Ketinery 


Refinery Expan 
Ethenclemine 
Orion Pit 
Anti-Knock 
Compound Pit 
Polyviny| Geon 
Hydroformer 
Detergent Alky 
late 


Gas Processing 


Pit 


| Expan of Wax 


ae 
Cat. Reformer 
FCC 


| Cat. Poly 
| Powerformer 


Cat, Reformer 
Powerformer 


Hydrofiner 


| Powerformer 


Prefractionator 

Hydrofiner 

Petrochemical 
Pit 


ulfur Recovery 


Platformer 
Crude Refinery 


Re-Locate 
Refinery 

Phosphoric-Acii 
Pit 


Nitrogen Pit 
Gas-Absorption 
Pit 


Ethylene Pit 
Kxpan 
Pit. Expansion 


Ammonia Nitric 
Acid— 80 tons 
Nitrogen Solu- 
tions 

Fluid Cat Crker., 

Vacuum Distilla 
tion, 

Gas Polymeriza 
tion 

Sulfurie Acid 


Exp. Phenol Pit 
Topp'ng Expan 
Platformer 
Hydrodesul- 
furiser 
Offsite Fal 
Refinery 
Refinery 
Anhydrous Am 
mona 
Sulphonates 


Phenol Pit 


| 9,000 bbls. 
| 5,000 bbls, 
Prefractionator | 


25,000 bhle 
39,009 bbls. 
10,250 bbls. 
2,000 
40,000 
15,550 


$4,000,000 
$5,500,000 


$650,000 
20 Mmef 
225 tons 
600 tons $18,500,000 


200 ton $4,000,000 


3,650 bbls 
4,400 bbis 


$3,000,000 


10-20,000 bble 7,000,000 
$10,000,000 
$2,000,000 
$1,000,000 


13,500 bbls 


$14,000,000 


$3.500,000 
$4,300,000 
$38,000,000 


7,000 bbls. 


10 Mmef $3,000,000 


35,000,000 Ibe $4,500,000 


yr 
13,500 bbls 
15,000 bbls 


$7,200,000 


| 6,000 bbls b 


7,000 bbls. J 
$5,100,000 


5000 bbls 
$4,000,000 


$25,000,000 
412 tons 


3,300 bbis 
4,000 bbis 


$900,000 
$2,000,000 


2500 bbls. $4.500,000 

23,000,000 
$14,000,000 
2,000,000 


120 tons $4,000,000 


$5,500,000 


} 
75 tons $750,000 


11,000 bbls 
6,000 bble 
7,500 bbls 


75 tons $24,000,000 


20,000 $350,000 


Under Constr 
Under Constr 


Under Constr. 
Under Constr. 


Under Constr, 
Engineering 
Under Constr. 
Under Constr 
Under Constr. 
Planning 


Under Constr 
Planning 
Planning 
Planning 
Under Constr 
Plannin 
Under Constr 


Planning 
Under Constr. 


| Planning 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Planning 


| Engineering 


| Planning 


Engineering 
Under Constr 


Engineering 
Under Constr 


Complete 
Under Constr. 
Under Constr 
Planning 
Under Constr. 
Engineering 


Planning 


Planning 


Under Constr 


Under Constr, 
( omplete 
Complete 
Complete 


Under Constr 
Studying 
Considering 
Planned 


Under Constr 


Under Constr 


Early 1957 
Early, 1957 
Early, 1968 
Early, 1957 
Farly, 1957 
Fall, 1956 


1957 


Late 1956 


Aug., 1957 


Late 1956 
Mid 1956 
Karly 1957 
Dee., 1956 
Mid 1957 
Late 1956 
Late, 1956 
Oct., 1956 
Dec., 1956 


Karly 1957 


| 3rd Qtr., 1957 


| Summer, 1957 


Spring, 1958 


Jan., 1957 


End, 1956 


Jan., 1957 


Fall, 1956 


Karly 1957 


Mid, 1956 


PETROLEUM 


Atlantic 
Atlantic 


Babeock-W ilcox 


Texaco 


UOP 


Faso 


Brown & Root 


Kss80 


Texaco 


Ret 


Lummus 
Lummus 
Kellogg 
Lummus 
Babeoek- Wilcox 


Parsons 


Girdler (Canada 
& CIL 
UOP, Staff 


Cataly tic 


McKee 
Foster Wheeler 


Fluor, Lmperia! 


Fluor; Lmperial 


Fluor 


Parsons 


Treco 


Kellogg 
Fluor 
Commercial 
Solvents 
Staff 
Catalytic 


Girdler 


Procon 


Chemieo 
Staff 


Procon 


Fluor 


Lummus 
Lummus 
Kellogg 
Lummus 
Babeock-W ileos 


Parsons 


Girdler (Canada) 


Catalytic 


McKee 
Foster Wheeler 


Mluor 
Fluor 
Foster Wheeler 


Fluor 


Parsons 


l'reco 


Kellogg 

Fluor 

Ford, Bacon & 
Davis. Kellogg 

Staff 

Canadian Geo- 


eral Electric 
Girdler 


Procon 


Chemico 


Fluor 





ENGINEERING 
CORPORATION 


If you are considering new facilities in the 
oil, gas, chemical or allied industries, you 
can get valuable assistance from Fish 
Engineering Corporation and subsidiary 
companies. At Fish, you will find some of 
the finest economists, engineers and con- 
struction men in the world. They are ready 
to work with you every step of the way 
from feasibility studies through engineer- 


ing, financing, construction and operation. 


Fish Service & Management Corp. 


October, 1956-——PETROLEUM REFINE! 


HOUSTON, TEXAS 


Let FISH 
be your partner 
im building for 

tomorrow 














Affiliated Companies 


Fish Northwest Constructors, Ine. 


For more data on advertised products, use Readers’ Service Cards, last page 





COMPANY 


Plant Site 





Brasil 
Alba 


Cia Braziliera de 
Katireno 

Copebras 

Petrobras 


Petrobras 
Petrobras 
Petrobras 
Uhde 


Union Carbide 


Colombia 
Colombian Petro- 
leum Company 
Empreasa Nacicnal 
Petroleos 


International Petro 
leum (Colombia), 
Liu 

Cuba 


Faso Standard 


Refinadora Cabai 
quan 
Shell de Cuba 


The Texas Co. 


Pemex 
Pemex 


Pemex 


Pemex 


Pemex 
Netherlands Aatilles 
Lago O& 


N. V. Curacacache 
Petro. Ind. Mij 
*N.V 


Curacaische 


Refineria Petroqui 
mica de Panama 
Refineria Panama . 
ere 
Fertisa Limitada 
Helios, 8.A 
Puerto Rice 
Gonsales Chemical 
*Union Cartide Caribe 
Venesuela 
Mene Crande- 
Creole 
Cia Bhell de 
Venesuela 
Cla Bhell de 


Venezuela 


Cia Shell de Venesuela 


Bhell (Venesuela) 
Creole Pet. Corp 
Richmond Exploration 


*Venesuelan Govt 


Venesuela Gulf 


Belgium 
a) 
Petrochim 


Raf Belge de Petroles 


210 


ubateo 


ubetao 


ubatao 
ubalao 


Mataripe 
North Brazil 
South Brazil 
Cubatao 
Cubatao 


Hare. Conces- 
mon 

Barranca 
Bermeja 


Cartagena 


Havana 


Cabaigun, Cuba 
Havana 
Santiago 


Mexico City 


Pemex City 
Ciudad Madero 


Minatitlan 


Salamanca 
Poss Rica 


Aruba 
Curacao 
Curacao 


Colon 
Colen 


Peru 
Sap Andrea 


Cuanica 


Ponce 
San Joaquin 
Cardon 


Cardon 
Cardon 


Cardon 
Amuay Bay 
Maracaibo 


Venezuela 


Puerto La Crus 


Autwerp 
Antwerp 


Antwerp 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 


Methanol, 
Formaldehyde, 
Synthetic Re- 
sine 
Styrene Mono 
mer Pit 
Carbon-Black 
Anhydrous 
Ammonia 


Nitrie Acid 
Ammonium 
Nitrate 
Fertilizer 
Ine. Capacity 
Kefinery 
Hefinery 
Urea Pet 
styrene 
Monomer 


Gas Treating 
a 


Exp. Propane 
Recovery 
Petrochemicals 

Refinery 


Ref. Expan. 
Distillation, 
Polymerization, 
Powerforming, 
Hydroforming, 
Cat, Cracking 
Ref. Expan. 


Distillation, 
Cat. Reforming 
Refinery 


Cat. Cracking 
Gas Concentra 
tion, HF Alky 
lation; Poly 
merization; 
Ethylene; 
Sulfure 
Nat. Gaso, Pit 
Topping 
Cat, Cracking 
Gas Concentra 
tion; HF Al 
kylation; Poly 
merization 
Sulfure Pit 
Vacuum Distilla 
tion; Clay 
Treating; Lube 
Ov 


Grease Pit 
Cat, Cracker 
Topping Pit 


Improve Distil 
lates U pgrading 


a 
Feed Prep 
Cat Cracker 


Refinery 
Refinery 


Fertiliser Pit 
Fertilizer Pit 


Ammonia 
Ethylene-Glycol 


Gasoline Pit 
Cat, Creer 


Polymerisation; 
Treater, Feed 
Preparation 
Feed Prep. 


Distillation 
Alkylation 
Pipe Still 
Asphalt Pit 
Ammonia yn 
thesis Gas 
Fluid Catalytic 
Cracking 


Exp. Ref 
Ethylene Oxide, 


Ethylene Glycol 


Cat. Reformer 
Desulfurization 


Daily 
Capacity 


States 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





18,000 tons/yr. 
100 tons 


345 tone 

35 tons 

340 tons 
132,000 bbls. 


25,000 bbls. 
70,000 bbis. 


2,000 bble 


26,500 bbls 


To 35,000 bbls 


25,000 bbls 
20,000 bbis 


16,000 bbls. 


300 Mmef 
100,000 bbls. 
16,000 bbls 


1,000 bbls 


25 tons 

15,000 bbls 
10,000 bbis 
20,000 bbls 
20,000 bble 
33,000 bbla 


$3,000 bbl 


55,000 bbls 


70,000 bbis 


130,000 tons 


125 tons 


33,000 bbis 


66,000 bbis. 


80,000 bbls 
2300 bbls 
70,000 bbis 
10,000 bbls 
120 tons 


8,000 bbls. 


$3,500,000 


$8,000,000 


$11,000,000 


$5,000,000 


$32,500,000 


$30,000,000 


$14,000,000 


$12,500,000 


$7,400,000 


$25,700,000 


$2,500,000 


$1,700,000 
$1,350,000 


$4,200,000 


$12,250,000 
$2,500,000 


2,300,000 


$20,000,000 


$10,800,000 
$4,000,000 
$1,000,000 


Engineering 


Under Constr. 


Engineering 


Under Constr. 


Complete 


Planning 
Studying 
Studying 


Engineering 


Under Constr. 


Planning 


Considering 
Under Constr 


Under Constr. 


Planning 


Under Constr 


Under Constr. 


Under Constr 


Under Constr. 


Under Constr 


Under Constr 


Engineering 
Planning 
Engineering 


Under Constr 


Planned 


Under Constr 


Planning 
Planning 


Planning 
Planning 


Under Constr 
Planning 


Planning 


Under Constr. 


Under Constr. 


Planning 
Under Constr 


Under Constr. 


Under Constr 
Planning 


Under Constr 


Under Constr 
Engineering 


Engineering 
Engineering 


Late 1956 


Late 1956 


3rd Qtr., 1957 


Late 1957 


End 1956 
Karly, 1957 


Late 1957 


Mid 


1057 


Mid 1958 


Mid 1957 


Early, 1957 
Mid 1957 
Dec., 1956 
Mid 1957 
End, 1957 


1956 


2nd Qtr 


1956 


Late 1956 
Mid 1958 


Ist Qtr., 1957 


1956 


Mid 1958 
Ist Qtr., 1957 


Late 1956 


PETROLEUM 


Koppers, 
Firestone 


Texaco Dev., 
Ammonia 
Casale 


Kellogg 


kaso 


Easo- Phillips 
U.O.P, 


Texaco 


Kellogg 


Sit 


Sinclair-Baker 
Sinclair-Baker 


Koppers 


Foster Wheeler 


tFriedrich Uhde 
Uhde 


Kellogg 
Kellogg 


Uhde 


Bechtel 


Jechtel 


McKee 


Hudson 


Fluor 


McKee 

Staff 

Badger Mfg 

8 & W. Badger 


Div., E. B. 
Badger, Ltd, 


Montecatini 


Lummus 


H.W.P. 


8S & W Badger 
Div., E. B. 
Badger, Ltd 
Foster Wheeler 
Air products 
Kellogg 


REFINER 


Koppers 
Foster Wheeler 
Sta’ 


Uhde, Staff, 
Uhde, Staff 


Kellogg, Staff 


Bechtel 


Staff 
Staff 


Badger Mfg 


Lummus 


Foster Wheeler 
Air Product 


Kellogg 





No. 4* of 12 REASONS WHY 
YOU SHOULD BUY AND USE 


LONW-PRICED ! 


-HOMESTEAD *, 
bricated CS] 


PLUG VALVES \ a , 


| 


is 3))))))) 


* SPRING ew 
TORSIONAL STRESS : 
RELIEVED BY 
‘\. TEFLON WASHER 





Extra long valve life assured by 
very close tolerance between 
sealing surfaces 


life are assured, because the spring Straight line fluid flow—stream 


lined ports minimum resist 


is subjected to compression only. ance fo How— minimum pres 
sure drop. 

This is only one reason why 3. Triple head seal—two lubricant 

rings and reinforced Teflon 


you should buy and use low- stem seal prevent leakage 
priced HOMESTEAD LUBRICATED as calla ‘eae aioe 


Teflon washer and reinforced 


Teflon ring. 
PLUG VALVES. 
Leak-proof double ball and lub 
ricant sealed check valve. No 
springs. No maintenance 


that less maintenance and longer 





. Full-threaded screw prevents 


FOR CATALOG AND COMPLETE DETAILS 


=, 
=— 
<a 

‘ = | 


Low friction Teflon washer permits HERE ARE ALL TWELVE 


spring to turn with plug. This means 


1] 


12 


t 
; 
$ 


dirt being forced into lubricant 
system 

Quarter-turn fully opens or 
closes 

Reinforced Teflon stem seal 
no cold flow—continuous, posi 
tive seal 

Seating surfaces protected in 
both open and closed positions 
High pressure lubricant system 
provides full lubricant seal 


around ports 


Self-freeing plug prevents 
sticking 


Two lubricants handie most 
services 


on HOMESTEAD LUBRICATED PLUG VALVES. 


MAIL COUPON TODAY | Without obligation, send Reference Book 39—Section § 


HOMESTEAD Be 


Wis Waite ita 
‘Serving Since 1892’’ 


ADDRESS 


P.O. Box 45 Coraopolis, Pa. | 


Cet her, 1956 PETROLEUM Ry FINER For more data on advertised products, use Readers 


Service Cards, last page 





Denmark 
Moeller 
Rayer 


Kayptian Covernmen' 
Lagland 
Berry Wigyine & Co., 
Ltd 
South Kastern Gas 
Hoard 
British Petroleum 


Kritieh Petroleum 
Uritish Petroleum 


Hritish Petroleum 


Kaeo Petroleum Co 


Hedon Chemicals 
Imperial Chemicala 
Imperial Chemical 
ndustries 
Imperial Chemical 
ndustries 
Imperial Chemical 
ndustries 
Imperial Chemical 
Industries 
International Fyn 
thetic Rubber 
Monsanto Chemicals 
Monsanto Chemicals 


Petrochemicals 


Vhilblack 
Regent Oil 


bhell Chemica 


Bhell Refining 


Finland 


Neste Oy Corp 


France 

Antar Petroles 
de l’Athanty 
Cabot of France 


Caltex 8.D.1 


Comp, de laffinage 
Bhell Herre 


Comp. Fraueawe de 
Raffinage 

Comp Francaise de 
Raffinage 

Kaeo Standard 


tandard 
Francolor 


Kano 


Naphtachimie 
Pechiney 


Potasse et Engrais 
Chimiques 
Societe du Caouteh 
oue Buty! 
Rociete Francasie 
des Petroies KP 
Soe. Francaise des 
Petroles KP 
Soe. Francaise des 
Petroles KP 
Soe, Nationale des 
Petroles D'Aqui 
laine 
Soe. Khone-Poulence 
Societe Khone- 
Poulence 
West Germany 
Hadiache Aniline und 
Soda Fabrik 
Benzin und Petroleum, 
Chemische Werke 
Huels, A. 


>|? 


Plant Site 


Antwery 


Copenhaget 
wen 

(aro 
Weaste Hef 
Manchester 

Isle of Grain 


Kent 


Kent 
Kent 


Vawley 


Iledon, Yorks 
illingsham 
Uillingsham 
Wilton 
Wilton 
Wilton 
Fawley 
Hritain 
Hritain 


Partington 


Avonmouth 
outhern 


bingland 
hell Haven 


hell Haven 


Turku, Finland 


Donges 
Herre Lake 


Ambes 


Petit Couronne 


CGonfreville 
Provence 
Girdonde 
Dordeaux 
Port Jerome 
France 
Lavera 
St Auban 
Cirand Couronne 
Le Havre 
Dunkirk 
Dunkirk 
Lavera 
Laeq 
Cionfreville 
France 
Ludurigshafen 


Hamburg 
West Germany 


REFINERY AND OTHER PLANT 


Refinery 


Cat, Kelormert 


Topping 


Mxteuson to 
Kefinery 
OW Gasifieation 


rw 
finers 
Alkylation Plt 
Distillation Ur 
Platforming 
Thermal Ke 
forming 
Armonatic He 
Iso 
Pentane Frac 
tionation; De 
propanizer 
Iso Pentane 
Washer 
Refinery Expan 
Hydrofining 


Hydro 


covery 


Vinyl Acetate 
Ammonia Pit. 
Aleohole 


Chemica) Pit 


Hutadiene Sepa 
ration Pit 
Katension of 
Cracker 

Synthetic 
Rubber 

Add Polystyrene 

Styrene-Huta 
dienne Copoly 
mer Plt 

Ine. Ethylene 
Oxide, Glyeol 
Ether Poly 
glycols 

Carbon Black 
Pit 

Refinery 


Ammonia 
Nitrie Acid 
Fertilizer 
Atmospheric 
Distillation 


Refinery 


Cat. Reformer 
Carbon-Bl 
Pit 

Cat Crker 
Vacuum Unit 


Poly Plt 


ack 


Cat. Crker 
Feed Prep 


Refinery Expan 
Desulfuriza tion 
Refinery 


Cat. Cracker 
Maleic-Anhy 
dride 

Exp, Ethylene 
Oxide 
Perchlorethy 
lene Ph 
Ammonia 
Synthetic lub 
ber Pit 
Bitumen Pit 


Cat. Reformer 


Distillation 
Sulfur Recovery 
Polyethylene 
Polyethylene 
Poly ethylene 
Hydrofiner 


Synthetic Rub- 
ver Pit 


Daily 
Capacity 


70,000 
40.000 
10,000 bt 
10,000 bi 


12,700 bbl 
40,000 bble 
500 Lilie 
15 Mmef 
10,000 bbi 
2,400 bile 
90,000 bbls 


10,000 bbls 
12,000 bbls 


135,000 bbls 
12,000 bbls 


200 tons 
140,000 tone/yr 


30 tons 
6/7000 ton/yr 


1250,000 tons 
vr 
50,000 ton/yr 


4,000 tona/yr 


lo 25,000 tons 
yr 


45 tons 


75,000 tons/yr 


80,000 bbls 


14,000 bbls 


10,800 bbls 


4,600 bbls 
6,300 bbls 
540 bble 
(Product 
13,000 bbls 
10,000 bbks 


10,000 bbls 


20,000 tons/yr 


500-700 tons 


50,000 } 


6500 bbls 
30,000 ty 


Estimated 
t 


$11,500,000 


$3,000,000 


73,000,000 


$14,300,000 


$12,000,000 


$14,000,000 


$18,500,000 


$12,500,000 


$17,500,000 


$11,000,000 


$24,000,000 


CONSTRUCTION——Continued 


Status 


Inder Constr 
Planning 
Planning 
Planning 
Planning 
Projected 
Under Constr 
Under Constr 


Under Constr 


Under Constr 


neering 


Under Conatr 
Under Constr 
i nder Cousur 
Planning 
Engineering 


Densign 
Under Constr 
Engineering 


Under ¢ 
Planned 


ete 


Under Constr 


Under Constr 
Planning 
Planning 


Planning 
engineering 


Planning 


Engineering 
Planning 
Under Constr 


Under Constr 


Under Constr 


Complete 


Under Conste 


Completing 


Planning 


Planning 
hngineering 


Under Constr 


Planning 


Engineering 
Complete 
Planning 
Under Constr 
Planning 

I ce nsed 
Engineering 
Licensed 


Under Constr 
Considering 


Probable 
C 


rd Qtr. 1957 


Sept., 1956 


Fall, 1958 


1957 


Late 


End, 1956 


1956 


ird Qtr., 1956 


Deec., 1956 
1956 
1958 


1058 


Mid 1958 


4th Qtr 


Karly 1957 


1957 


Mid 1958 
Karly 1958 


on? 
1957 


Late 


Licenser 


Atlantic, 


Lagineering 


SIBP: Kellogg 


H.W P 
Power Gas 
KIC, 5&W 
Badger, E.B 


Badger, Ltd 
UOP, Lummu 


S&W Badger 
Div., E. B 
Jadger, Ltd 


bas80 

Imperial 

Staff 

8 & W Badger 
iv 

HWP 

Staff and 
Kellogg 

Blaw Knox 


Staff 


E..B.Badger, Ltd 


54W Badger 
Div., BE. B 
Badger, Ltd 


Mob., Calif 


Kes 


Houdry, U.O.P 


Phillips 
Ss) 


Phillips 


Faso R&E; 


Houdry 


PETROLEUM 


Hydrocarbon, 
Hydro M 
Lummus 
Foster Wheeler 
S & W Badger 
Div. E. B 
Badger, Ltd 
Kellogg 
KI¢ 


5&4W Badger 
Div 
Six 


Kit 


Cat. Constr 


Vol 


, 
REFINER 


Contractor 


Kellogg 


H.W.P 
Power Gas 


McAlpine 
W inpe 


Foster Wheeler 


Imperial 


E. B. Badger & 
Sona, Ltd 


KIC 
Blaw Knox 


Staff 


£.B.Badger, Ltd 


E.. B. Badger, 
Ltd 


Lummus 
Lummus 
Lummuse 


Parsons 





Internal refines corrosio is measured hb 


these badly corroded coupons, is becoming a 

thing of the past where Polyrad inhibitor is used 
Because Polyrad is a filming amine, it forms a molecular 
film that protects metal from attack. And Polyrad’s detet 
gent action aids in keeping the metal surfaces clean, there 
by maintaining heat transter and operation at unit ¢ ipacit 
Polyrad is available from stocks maintained throu 


the country We'll be vl id to tell 4 


refinery with Polyrad 


hout 
iY 


ou how to protect ot 


Pine Chemicals Division. N 


her, 1956—Prrro. 


Danger... 
, Corrosion 


work! 


ABOUT THIS PHOTOGRAPH 
( pon ind adi lanes 
nown photograpl 
of focus. Lsu 
ed, Mr. Hoflma 


near and lar object 


POLYRAD 


FILMING AMINE INHIBITOR 


mn HERCULES POWDER COMPANY 


For more dota on advertised products, use Readers’ Service Cards, last page 





COMPANY 


Plant Site 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 


Daily 
Capacity 


Estimated 
Cost 


States 


Provable 
Compleuen 


Licensor 








Deutache Vacuum 
Oi 


Keno ; 
Katablimements 
Kuhlmann 
Koble-Oil Chemie 
Ruhebau... 
Bocony Motil 


Greece 
Greek Government 


Ireland 

Erie Government 
Keso Petr. (Ireland) 
Caltex (Ireland) 
Irish Shell 

Italy 

Ente Nazionale 

Indrocarbuni 


Golfo Industria 
Petrolifera 8.P.A. 

Industria Petrolifera 
(8TANIO) 

Raffineria Dott. E 
Oarrone 

Raffineria Siciliana 
Oli Minerali 
(RABIOM) 

Boe. Solvay & Cie 

Turkish-American 
Oi 


Purifina Italiana 

Bhell Italiana 
Netherlands 

Caltes Petroleum 


*Kaso Nederland 


Mekog 


Nederlandsche Dow 
Maatachappi) N.V 

N. V. de Bataaslache 
Pet. Maatechappi) 

N. V. de Bataafache 
Pet. Maatachappi) 


*N.V. de Bataaslache 
Pet Maatachappy 


Norway 
Btandard (N.J.) 
Portuguese W. Africa 
Petrofina 
Seotland 
British Hydrocarbon 
Chemicals 


Spain 
Rafineria de Petro- 
leos de Kacombrera» 
B.A, 
Swedea 
Johnson Line 
Trieste 
6.P.A. Tecnico In- 
dustriale Aquila 
Turkey 
Badiache Anilin and 
Boda Fabrik 


Turkish Governm't 

Union of South Africa 

Union Petrol Re- 
finery, Lid 


NEAR EAST 
Aden 
British Petroleum . 


Bahrain 
Bahrain Petroleum 


req 
Iraq Government 
ordan 
Jordanian Kecoustruc 
tion Council 
Kuwait 
Kuwait Oil.... 


Brenen-Osleb- 
shausen 


Cologne 


Gelsenkirchen 
Mulheim 
Bremen 


Pireaus 


Whitegate 


Kavenna 


Gaev. , Italy 
Bari 
Genova 
Augusta 


Italy 
Istanbul 


Milan 
Palermo 


Pernia 


Rotterdam 
Velsen- Y muiden 


Rotterdam 
Pernis 


Pernis 


Oslo Fjord 
Luanda 


Grangemouth 


Kecombreas 


Gothenburg 


Trieste 


Kutefia 


Istanbul 


Johannesburg 


Aden 


Babrain 
Iraq 


Mafrak 


Mina Al Ahmadi 


Sovaformer 
Sovafiner 
Sulfur Pit. 
Distillation 

Refinery 

Ammonia Pit. 


Polyethylene 

Hefiner 

Hydrodesulfuri- 
zalion 


Refinery 


Butadiene Pit. 


Copolymer Pit. 

Ammonia; 
Fertilizers 

New Refinery 


Ultraformer 
Ultraformer 


Ultraformer 


Polyethylene 
Refinery; Crude 
Vacuum; Cat 
Cracker, Vapor 
Recovery, Cat 
Poly, Treating 
Distillation Unit 

Refinery 


Platformer 
Unifiner 
Desulfurization 


Refinery 
Nitrigen 
Fertilizer 
Processing Pit 


Syn. Glycerine 


Vacuum Btill 


Cat. Orker 
Cat Reformer 
Hydrodesulfur 
leer 

Cyele Oil 


Casoil 
Refinery 
Refinery 
Additional 
Cracking 
Gas-Separating 
Ethanol, Ethy- 
lene, Tetra- 
propylene 
Butadiene 


Topping Unit 
Platformer 
Refinery 


Cat. Cracking 

Cat. Poly 

Ammonium 
Sulfate 

Sulfuric, Nitric 
Acid 

Nat. Gaso. Pit 


Refinery 


Thermal Re 
former 


Platformer 
Lube Oil Pit 
Refinery 


Two Distilla- 
tion Units 


3,200 bbls. 
4,800 bbls. 


60,000 bbls. 
0 vons 
24,000 ton/yr 


156,000 bbls 
5,500 bbls. 


30,000 bbe. 


32,000 bbis 


30,000 tons a yr 
Rubber 

350,000 tons a 

year 

16,000 bbls. 

5,000 bbls. 

5,000 bbls 


5,000 bbls. 


15,000 bbls 


15,000 bbls. 
20,000 bbls. 


7,000 bbls. 
4,000 bbls. 


40,000 bbls 


66,000 bbls. 


33,000 bble 
12,700 bbls 


7800 bbls 
16,400 bbls 


25,000 bbls 
8,000 bbls 
2,500 bbls. 


3,300 bbls 
1,400 bbis 


60,000 tons/yr 


50,000 ton/yr. 


12,000 bbls 


10,000 bbls 


25,000 ton/yr 


80,000 bbls 
each 


$15,000,000 


$33,600,000 


| 75,000,000 
} 

$2,000,000 
$2,000,000 


$2,000,000 


$12,000,000 


$29,000,000 
$9,000,000 


7,000,000 


| 


{$13,000,000 


$20,000,000 


Under Constr. 


Planning 


Planning 
Planning 


Under Constr. 


Approved 


| Under Constr. 


Under Constr 


Under Constr. 
Under Constr. 


Under Constr. 


Licensed 
Approved 


Planning 
Planning 


Under Constr. 


Under Constr. 


Planning 
Planning 


Under Constr. 
Under Constr. 


Engineering 
| 


Under Constr. 


Projected 


Projected 
Projected 


Negotiating 


| Planning 


Under Constr. 


| Under Constr. 


Under Constr. 


Under Constr. 


Under Constr. 


Under Constr. 
Planned 

Under Constr. 
Under Constr. 


Planning 


Planning 
Projected 


Under Constr. 


Under Constr. 
Planning 
Planned 


Under Constr. 


1957 


1959 


Jan., 1957 


1957 
1957 
1957 


Dee., 1956 
Dec., 1956 
Dec., 1956 


Aug., 1958 


1957 
1957 


| Karly 1960 


Late 1957 


Srd Qtr., 1956 


3rd Qtr. 1957 


Srd Qtr. 1957 
3rd Qtr. 1957 


PETROLEUM 


Socony Mobil 


Texaco 





Braun 


Atlantic Hydrocarbon 


Union Carbide 
Carbon; 
Phillips Petro- 
leum 

Teenider 

CTIP 

CTIP 


CTIP 


Phillips 


U.O.P. Lummus, Ltd. 


U.0.P., Union Lummus, Ltd., 


Parsons 


S&W Badger 
Div., E. 
Badger, Ltd. 


S&W Badger 
Div. 

S4&W Badger 
Div 

S4&W Badger 
Div. 

KIC 

Foster Wheeler 

Foster Wheeler 

Staff 


Steff 
Staff 


Foster Wheeler 


Foster-W heeler 


S4&W Badger 
Div., E. B. 
Badger: Bechtel 


REFINER 


Brown-Root 
| 


| Brown-Root 


Lummus-Werk- 


Spoor 
Lummus-W erk- 
spoor 


| 
| E. B. Badger, 
Ltd. 
E. B. Badger, 
Ltd. 
E. B. Badger, 
Ltd. 
KIC 
| Foster Wheeler 
Foster Wheeler 


Staff 


Staff 


Bechtel 


Foster Wheeler 
Foster-W heeler 


Bechtel 





BLAW-KNOX Autoclaves furnished in a size and type 


... for every 


ressusre 


and temperature 


application 


with all auxiliary equipment, 
when desired, for a complete 
high pressure plant 


Blaw-Knox has designed, constructed and equipped auto- 
claves in all practical sizes, ranging from one quart 
capacity upward to the largest commercial sizes with total 
capacities of several thousand gallons. 


Pressure requirements range widely from vacuum and 
atmospheric operations up to several thousand pounds per 
square inch. Temperatures, where required, cover a full 
range starting at sub-zero temperatures and going as 
high as commercial needs dictate, some operating at 800° F. 
and higher, with heating methods ranging with the tem- 
peratures to be reached. 


Any suitable material of construction is used, the choice 

depending on the materials and conditions of the reaction Drawing of « Blaw-Knox 120-gallon 
under consideration. Many different agitator types are Steam Jacketed Autoclave, with tur- 

. . os . bine agitator, for processing organic 
available to meet every conceivable mixing requirement. chemicals at a pressure of 2000 psi 
In other words, Blaw-Knox has the engineering knowl- ant © PRG Tye 
edge and skill and the manufacturing facilities to build 
any size, any type autoclave or kettle for use for hydro- 
genation, ammonolysis, polymerization, or organic synthe- 
sis, for batch products of chemicals, drugs and medicines 
or resins, and for general chemical processing. 





Photograph of a Blaw-Knox 15-gallon 
No matter what your reaction problem is, whether with Electro-Vapor Processing Kettle, 


: . widely used in the resin and chemical 
low pressure—low temperature, or highest pressure high Maser er oa 
temperature conditions, why not discuss it with us. We 
will gladly give you our recommendations. 


Ask for Catalog 2413-R. 








“gj BLAW-KNOX COMPANY 


» Buflovak Equipment Division, 1601 Fillmore Avenue, Buffalo 11, N.Y. 


SWOVISE 
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REFINERY AND OTHER PLANT CONSTRUCTION——Continued 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity . Statas Completion Licensor Engineer'ng Contractor 








Saudi Arata 
Arabian American Kas Taoura Asphalt Pit 1,250 bbws Under Constr 1956 
Arabian American Kas Tanura Hydrofiner 15,000 bbls $4,100,000 Under Consur Spring, 1957 Lummus Lummues 
Oil Co 
Baud! Arabian Raudi Arabia Ammonium 400,000 Metric Proposed 
Government Sulfate Pit tons/yr. Plus 
500 Tons Dry 
ee 


Syr 
* Kano § tendard Syria Refinery 10,000 bbls Proposed 
Byrian Government Home Kefinery 12,000 bbls $3,000,000 Coumdering 


PAR HAST 
Burma 
surmah Onl Syriam Refinery Under Constr 
a Oi Chauk Auxiliary Fac Under Constr. 


eyle 
Bhell of ; ad Hendola Refinery $40,000,000 Planning 
India 
Ansar Oil Assam Refinery Considering 
Surmah-Shell Bombay Cat. Reformer 6,700 bbls Under Constr 3rd Qtr., 1058 
Fdeleanu Pit 7,300 bbls Under Constr rd Qtr., 1956 
Calter Oil Refining Visakhapatnam lKefinery 13,500 bbls Under Covstr Early 1957 lummuea Lummus, CB4l 
(India) Lid Foster Wheeler 
Dow et al Kombay Polystyrene Pit. 2,700 ton/yr Engineering Bechtel sechtel 
Indian Gov't Khavnagar Refinery 40,000 bbls $42,000,004 Considering 
Indian Government India Synthetic 6,000 bbls Planning 
Petroleam Pit 
Standard Vacuum Hombay Cat. Polymeri- 350 bbls Under Constr 956 ‘ le Hydroearton or Wheeler 
qation 
Japan 
*Daikyo Oi Yokkaichi Houdriformer 1000 bbls Under Constr mmmer 195 
idemiteu Kosan Co lokuyama Hetnery 40,000 bbls $25,000,000 Under Constr 1957 
*Maruzen Oil Co Japan Petrochemicals Unconfirmed 
*Mitaui Petrochemica!) Iwakuni City Ethylene Oxide $30,000,000 Under Constr N , 1957 S4&W Badger 
Industries Il thylene Glycol Div 
Mitsubishi Oi! Co., Tokyo Vae. Dist, Unit 2,000 bble 


nt 
Nihon Gas Kagaku Niigata Urea 005 tons Spring, 1957 Chemico Chemico 
ogyo Ammonia 100 tons $2,100,000 Engineering Spring, 1957 Chemico Chemico 
Ammonia Sulfate) 200 tons Late 1957 Chemico Chemico 
Nippon Petroleum Yokohama Topping Unit 20,000 bbls Under Constr 1956 Staff 
tefining 
Nippon Petroleum Kudamateu Crude Unit 15,000 bbls Under Constr 1956 Staff 
tefining 
Nippon Petro- Isopropy! Al engineering 1957 S&W Badger, 
chemicals cohol; Acetone Div. 
Bhowa Oil Company lokuyama Refining Fae 40,000 bbls $39,000,000 Planning Juns, 1957 
Bhowa Oi! Company lokuyama Petrochemicals Planning 
*Bunitomo Chemical Japan Ethylene Unit Engineering 1957 S&W Badger 
Div 
Korea 
K orean Government Chung-ju Urea Pit 185 tons $25,000,000 Under Constr Vulean, Inventa, Hydrocarbon, Hydrocarbor 
Texaco, Hydro MeGraw McGraw 
arbon 
Sumatra 
Btandard-Vacuum Palembang Cat. Cracker 11,000 bbls Foster- Wheeler bh oeter-W heeler 
Poly merization 1,200 bbls. $20,000,000 Planning Voster-Wheeler Fomter- Wheeler 
Revamp Existing Voater-Wheeler  Foster-Wheeler 
Pie 


Formosa 
Taiwan Fertilizer, Nankong Ammonia Pit, 260 tone $18,000,000 Under Constr Spring, 1957 Vulean, lnventa | Hydrocarbon Staff 
Lid to Produse 
)rea 


AUSTRALASIA 
Australia 
Bitumen & Oil Sydney Crude Unit 9,000 bbls. Under Constr 
Refineries 
Bitumen & Oi) Queensland Crude Unit 5,000 bble Under Constr 
Kefineries Ilatformer 1,500 bbls Under Constr. 
Desulfurization 1,500 bbis. Under Constr 
Phillipine Island» 
Bhell (Philippines) Manila Refinery Negotiating 
Standard-Vacuum Manila Refinery 21,000 bbls $35,000,000 Negotiating 


\ 


* First appearance in tabulation t Added capacity 


woTe Edeleanu—Edeleanu Geselischaft 4B. H ear L. Olsen 
) 5 Etabadger 8 A.—€Etablissement Badger, 8 A 4 rear as American Hydrocarbon Rese 
Sracqene— peers >a & Co F&C—Farnsworth & Chambers Co., Inc 
Austine—Austin Ceo Forgusen=-h, AK. Ferguson Co SetannPageen, Steffens & Pearce 
4 4 . Fish—The Fish En eering Corp Parsons—The Raiph M. Parsons Co 
pecger Ste-= rere, wy ny >. Lta Fluer—Fluer Corp Phillips—Phillips Petroleum Co 
e 8 Bode Pty —E B Gadeer & Sons Pt Lte Foster Wheeler—Foster Wheeler Corp Power Gas—Power Gas Corp., Ltd 
8 e we M Barn Co ° v0 Gas Piant Constr.—Gasoline Plant Const. Corp Pritenard—J. H. Pritehard Ce, 
Bechtel Bechtel — Girdler—The Girdler Co Procon—Procon, ine 
he ” ces c F nrg Girdier (Canada)—Girdler Corp. of Canada, Ltd Quaker—Quaker Valley Constructors 
BI kK Hes , aie Knoa C Grat—Grafl Engineering & Equipment Russeli— Russell Engineering Corp 
B ioe " Fs Bre . Ce ve Graver—Graver Cenatruction Co Rust—Rust Engr. Co 
Breda Breda pe i Lecemetive Greve & Doremus—Greve & Doremus Process Co SBA—Soc. Bedge de L'Azote et des Produits Chimiques du 
ee . Gutte- Hutte—Gutehoff nungshuette Hardy 

—— 4 ay far hoe ~ Rost Construction Co Hercules—Hercules Powder Co _— oe Design Co 
Catt Res c biter ne R vere ho Hudson—Hudson Engineering Corp pet end & treyer Separator-Nobel Co 
Ce ’ K TY —Ganrernia neseere orp H.W P—Head Wrightson Process, Ltd See Mob —Bocony-Mobil Oi) Co 
Ber poerre - Hydrocarbon—Hydrocarben Research, ine Southwestern—Southwestern Constr. Co 
Bee . Cc truetl Co Hydro M—Hydrocarbon Mineraloes G.m.b.H Sonio—Standard Oil Co. of Ohio 

4 ~Y a Ch oa 1 aos we ine Hydro E—Hydrocarbon Engineering §8.A.R.L Stearns-Roger—Stearns- Roger Mig. Co 
C8 . l=Galenes ene - he Co Kaiser—Kaiser Engineers Suntand—Suntand Refining Co 
Chiyoda—Chiyoda Cnemieal Engineering & Construction Kellogg—The M. W. Kellogg Co $4 BB, er Div — & Webster Engineering Corp 

Co., Lie Kellogg P A—Kellogg Pan American S & W Canada Lid.—Stone & Webster Canada Ltd 
C. & 1.—Chemical & industrial Corp KIiC—Kellogg international Corp Sweco—Southwestern Engineering Ce 
Consd. Eng —Consolidated Engineering Company Kidde—Walter Kidde Engineers Southwest, Ine Tears—Tears Engineers 
Craig-A F Crate & Co Koch—Koch Engineering Company Tellepsen—Tellepsen Petro-Chem Constructors 
C.T.1.P.—Compagnia Tecnica industria Petrol Koppers—Koppers Co.. inc Texaco Uev.—Texaco Deveiopment Corp 
0 & 2—Day & Zimmerman Lummus—The Lummus Co Texaco—The Texas Co 
Osita—Deita Engineering Corp Macco—Maceo Corp Texas Natural—Texas Natural Gasoline Corp 
Dresser—Oresser Engineering Corp Mannix Gill—Mannix Gill, Ltd Treco—Refinery Engineering Co 
tf i] 

Cbasco—Eeasco Services, ine MeGraw—F. H. MoGraw & Co U.0.P.—Universal Oi! Products Co 
C4 A—Etrhart & Arthur, tne McKee—Arthur G. McKee Co Vucan—Vulcan Engineering Div 
Esso—Esso Research and Engineering Co M.C & S—Merritt-Chapman & Scott Corp J. G. White—J. G. White Eng. Corp 
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Tel-O-Set miniature recorder and indicator have 
vertical indicating scales 





Large, opposing pointers 
clearly show measured value and set point. Control knob 
and transfer switch are located near the bottom of the case 

can be manipulated without the operator's hand 
obscuring the view of the pointers and scale 


Design your instrumentation 


or simplest installation, startup, service 


with Tel-O-Sef miniature instruments 


Easy installation. The indicating and recording To adjust zero and span, or to inspect parts, you 


October, 1956 


chassis can be supplied separate from the case. The 
case contains the valve pressure gage and pressure 
regulator. Install it in your panel, make complete 
piping connections ... then insert the chassis later, 
at startup. 


Foolproof startup. Shipped separately, the chassis 
is protected against dirt and damage until startup. 
Air lines can be checked, control valves stroked 
and final inspection made before the chassis and 
controller are installed. 


Serviced in seconds ... that’s all it takes to re- 
place a complete chassis. No loss of control during 
replacement...no electrical connections disturbed 


vomir@tu 


PeTROLI 


can partly withdraw the chassis from the case 
without interrupting operation 


Tel-O-Set instruments are applicable to tempera 
ture, pressure, flow and liquid level. They work 
with any pneumatic force-balance controller. They 
are sensitive, accurate have true linear calibra 
tion .. . respond instantly. Call your local Honey 
well sales engineer for a discussion 
as your phone. 


... he’s as near 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. Toronto 17, 
Ontario. 


Honeywell 


BROWN I(NSTRUMENTS 


Tout we Coutiols. 


in Canada, 


For more data on advertised products, use Readers’ Service Cards, last page 21 / 





HOT FORGED from solid, 
yp rat aod steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES |! 
FOR ALL TEMPERATURES ! 


( Standard & Double) 
Extra Heavy 
UNIONS 
Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes 4” to 4”; 
\ 6000-lb. sizes ™J 








wo ?. 








ORIFICE 
UNIONS 


With screwed or 
socket weld ends. 
4000-Ib. and 6000- 
Ib. service. 














x 
C 


ALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-stecl, stain- 
less steel-to-steel or 
Orifice seats, 3000-lb, 


\ serv ice only, 











Standard & Double 
Extra Heavy 


LUG NUT 
UNIONS 


Hammer-type for 
quick opening and 
quick closing. 











WRITE FOR CATALOG 56 
showing the complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE AND 
FITTINGS COMPANY 


25 Mill Street © CATAWISSA, PA. 
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Reviewing New 


Books... 





High Pressure Technology, by Ed- 
ward W. Comings, is the first book to 
cover the whole field of high pressure tech- 
nology, and yet present this subject in a 
style that can be understood by the senior 
student of chemical engineering. The cen- 
tral theme is the influence of elevated pres- 
sure on chemical and physical systems, and 
on the equipment designed for handling 
these systems, either experimentally or on a 
commercial scale 

Some of the chapters deal with proce- 
dures and suggestions for safety practices 
with the principles of design of many types 
of high pressure equipment; with the 
stresses and strains in thick-walled cylin- 
ders and their design limitations; with 
selected examples of apparatus and tech- 
niques used in measuring the properties of 
matter at high pressures and in conducting 
chemical reactions; with the effect of pres- 
sure on gases and liquids and the applica- 
tion of thermodynamics to single and mul- 
tiphase systems; with the effect of high 
on the chemical engineering unit 
with the effect of 
chemical equilibrium 


pressure 
operations pressure on 
and with the princi- 
ples of design of chemical reactors as a 
background for the special application to 
high pressure chemical reactors 

The final chapter provides quite an ex 
tensive discussion of the for the 
synthesis of was selected 


proc ess 
which 
a high pressure chemical 
Examples are used throughout the 
text and many problems for student solu- 
tion are provided 
This work is quite 
author is concerned with both the theory 
and the art of applying high pressure in 
the laboratory and in industrial chemical 
Extensive appendixes supply 
data for problems, calculations, and design 
\ glossary of unusual words and 
included in the book 
McGraw-Hill Book Company, In¢ 330 
West 42nd Street, New York 36,572 pages, 
$11.50. For sale by Gulf Publishing Com 
pany, P. O. Box 2608, Houston 1 


ammonia, 
as an example of 


process 


unique in that the 


processes 


terms 18 


Texas 


Significance of ASTM Tests for Pe- 
troleum Products—This third edition 
outlines the significance of various ASTM 
methods of test related to petroleum prod- 
ucts. It calls attention to their limi 
tations, It has been pre pared for petrole um 
executives, scientists, engineers, laboratory 
technicians and concerned with the 
properties and tests of petroleum products 


also 


those 
It will help them to acquire a general 
idea of the 
understand 
specif 


and to 
performance characteristics of 
products and the significance of 
the properties of petroleum products in re- 
lation to one The language has 
kept relatively free of 


various methods of test 


another 
been technical 


terms 


Each 


property ofr 


chapter discusses a_ particular 
covering the 
selection of test 
apparatus, the me*hods of test which apply 
their significance. Full details of the 
individual test procedures are not 
lished in this found in the 
annually published compilation ASTM 
Standards on Petroleum Products 
l uuricancs 


characteristic, 
importance of sampling, 
and 
pub 
volume, but are 


and 


Testing Materi 
Philadelphia, 154 


American Society for 
ils, 1916 Race Street, 
paces, $2.50 


PETROLEUM 


Engineering Formulas & Tables. 
find this data book a 
It contains basi 
and tables indexed 
mathematically 12 division sheets 
with printed tabs furnish immediate access 
to the particular information desired. Sec 
tions include 


Engineers will 
able tool 


data 


valu- 
formulas, design 
Condensed and 


accurate 


mathematics 
screws 


mate- 
mechanics, electricity 
hydraulics, structural data 
reinforced concrete, pipe and fittings, steam 
tables, and mathematical tables. This new 
data book is the result of 40 years of com- 
pilation, condensation and revision. It con 
tains 2000 listings 


Lefax Publishers, Philadelphia 7, 350 
$2.75 


measures 
rials, gauges 


and magnetism 


pages 


Bibliographic Survey of Corrosion, 
compiled by A. Irene Humphrey. Summa- 
ries of 3344 corrosion and corrosion pre 
vention articles, books and brochures pub- 
lished in 1952-1953 are compiled in this 
volume. Material was selected from bulle- 
tins published by more than thirty abstract- 
ing agencies 
erature 


representing international lit 
coverage 

Abstracts are arranged topically accord- 
ing to the NACE Abstract Filing Index 
The formulated over a period of 
several years by experts in corrosion, di- 
vides the literature into e ght main groups 
general, 


index, 


testing, characteristic corrosion 
phenomena 


ventive 


corrosive environments, pre- 
measures, mate rials of construction 
equipment and industries. Each main group 
is subdivided, Topical cross-references are 
appended to each section 

The subject index, in addition to terms 
in the NACE Abstract Filing Index, lists 
many metals and alloys by trade name and 
indexes them properties and 
to behavior media, An 
relerencing 1s to 


as to specifi 
in specifi author 


included All 


classification and _ serial 


index is 
numbers of ab- 
searching. An appendix 
has been included to aid the in locat- 
ing and obtaining copies of unfamiliar for- 
eign or domestic 


stracts for ease in 


user 


journals 

This is the fifth in a 
bibliographies on corrosion literature 
preceding four 
through 1951, contained 


National Association of 
1061 M&M 


members, 


NACE 
The 

covering 1945 
12,414 abstracts 


series ot 


volumes, 


Corrosion En- 
Building, Houston, 


$10; non-members, 


ginecrs, 
82 pages 


} 
$12.50 


Management for Tomorrow is a 
collection of the proceedings of the eighth 
annual conference of Society for Advance- 
ment of Management These are well 
thought out contributions to the broad 
management picture of the 
ing all the key 


future, cover- 


areas of interest 
Management principles and problems in 


basic fields such as general administration 
distribution, finance 
and relation staff 


discussed by outstanding personalities, pro- 


production industrial 


relations services are 


fessionals, executives, and administrators 


who consistantly exercise independent 


judgement in business, governmental de- 


partments or agencies, institut.ons colleges 


or consulting firms 


Chestnut and Fifty- 
Philadelphia 39, Pa 


Chilton Company 
Sixth Sts 
$6.00 


179 pages, 


REFINER ‘ol. 35, No. 10 








110 E. 42nd St 


Instant ACcCOSSibilify 


Tue Shand & Jurs breather valve for bulk 
plant storage tanks provides maximum ac 
cessibility to working parts for inspection 
and cleaning. The vacuum and pressure cov- 
ers are cast in one unit, and this single cover 
is held in place on the $&J breather valve 
by one thumb screw mounted on a swing- 
ing yoke. Just a few turns of the thumb 
screw and the cover is instantly removed, 
exposing both valves to view. 

This $&J breather valve, designated Fig. 
ST-3695R, is available in 2’, 3’ and 4’ sizes, 








N 





Pend ud 


BERKELEY 


G.. 


CALIFORNIA 
NEW YORK CHICAGO 


TULSA 10409 S. Western Ave 


HOUSTON Thompson Bldg 


M & M Bidg 


LOS: ANGELES 
6399 Wilshire Bivd 
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For more data on advertised products 


and has been carefully engineered to give 
the greatest possible flow capacity. The cor- 
rosive resistant construction of the breather 
valve utilizes valve pallets and pallet seats 
of thermo-setting molded phenolic. This con- 
struction provides greater resistance to shock 
and corrosion damage, and will assure in- 
creased dependability even under the most 
severe operating conditions. Contact the fac- 
tory or nearest branch listed below for ad- 
ditional information on the S&J_ breather 
valves for bulk storage tanks. 


REPRESENTATIVES 


_ SEATTLE: Neber Supply Company, 3000 Western Avenue 


MONTREAL: Lytle Engineering Specialties, Lid, 360 Notre Dame $1, W 
TORONTO: Lytle Engineering Specialties, Lid, 69 Eglinton East 
VANCOUVER: P D Mecleren & Seon, lid, 3277 Main Street 
CALGARY: P_ OD Meleren & Son, tid., 510 - 9th Ave W 

MEXICO, DF. Dalme Comercial, $ A 

CARACAS: Sinclair Spence, CA, Edificio Gelipen 

ENGLAND: Whessoe, itd, Seles: 25 Victoria $1, London § W 1 


Whessoe, itd, Works: Darlington, County Durham 


use Readers’ Service Cords, last page 





Management Sees 




















Background research supplies the facts on which important decisions on employ relations subjects 
are taken 


Human Relations .. . 


What Makes an Employe Tick? 


The oil industry is using two forms of research 
to study the inner workings of employes: ‘Background’ 
research to get the facts. ‘Direct’ research to find a com- 


mon factor in comparable situations. 


Petroleum ( 


E. L. K. Frost 
f 
London, England 


THE SEARCH for facts about search is paying off in greater employe 
human beings at work is becoming — efficiency and more harmonious rela- 
increasingly important in industry tions 
‘The oil industry has shown conside1 Ihree factors have influenced the 


able interest in this field and its re- oil industry in its attitude toward 
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human relations research work: 

1. It is a progressive industry and 
keenly interested in research 

2. It believes in the great signifi- 
cance of human factors within the 
industry. 

3. The industry is constantly chang- 
ing and expanding, It recognizes that 
changes in methods, policies and. o1 
vanization inevitably lead to changes 
in its human relations 

In short, the expanding oil indus 
try recognizes the need to place more 
emphasis on training, communication 
recruitment and management devel 
opment. All these factors are pro- 
foundly affected by research in human 
relations 

What modern human relations re 
search is attempting to provide is a 
systematic and objective approach to 
what has often tended, in the past, to 
be intuitive or even hit-or-miss 

We are, of course, only on the 
fringe of understanding the problems 
of man at work in a complex indus 
trial society Although interesting 
work has been done in this field, we 
must be patient and not rush to s¢ 
cure so-called results 

How can the oil industry make use 
of human relations research in a pra 
tical manner? ‘There appear to be two 
main ways 

|. “Background” research into the 
facts on which important decisions on 
employe relations subjects are taken 
his includes wages and salaries, cost 
of living, job differentials, prevailing 
conditions in other industries, experi 
ences of other companies and institu 
tions, developments in fields such as 
method study, and so on. “Bach 
vround research also includes keep 
ing in touch with major developments 
in the industrial relations field 

2. “Direct” research into human re 
lations problems. ‘This includes atti 
tude Surveys, researe h into job evalu- 
ation, selection and appraisal, inte: 
viewing and counselling 

In other words, the first type of re 
search provides the facts. The second 
attempts to find a common factor in 
comparable Situations, 

The second type of research is, of 
course In its infancy the number of 
people who appreciate its value to in 
dustry are infinitesimal in comparison 
to those who are aware of the valu 
of physical or sales research 

Background Research 

far-reaching employe relations d 


cisions must be based on accurate and 





PETROLEOS MEXICANOS 


f) 4 , , 
Hs Sessing Stu 


REYNOSA, MEXICO 


Below the Rio Grande, near Reynosa, in Tamaulipas, Mexico, Petroleos Mex 
canos has recently completed this major gas processing project designed to 
process 300 million cubic feet of natural gas daily gathered from numerou: 
fields within an area of about 400 square miles. About 8,000 barrels per 
day of fractionated products, including propane, butanes, motor fuel 
naphtha and kerosene will be produced 

Engineering design and procurement of equipment was entrusted to 
Hudson, and the satisfaction of our client is attested by a current 

contract for a similar but even larger project for Petroleos Mexicano 

on the Isthmus of Tehuantepec 


DESIGNERS AND CONSTRUCTORS OF r U D SO ae 


OIL AND GAS PROCESSING PLANTS ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 
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Service 
0 You 


You, our readers, are the most important 
facts in our publishing lives! Serving you 
is our most important function. And we 
value an impartial measure of how well 
we do serve you. 

Qur membership in the Audit Bureau of 
Circulations* brings us that measure. 
Once each year, an experienced A.B.C. 
auditor calls at our office to review and 
report on your new and renewal subscrip- 
tions ... the cash ballots that you cast in 
our favor. That auditor examines all our 
books and records to develop the solid 
numerical facts about the circulation 
progress that only your satisfaction and 
your liking for our publication makes 
possible. 

A.B.C.’s precise examination directly 
benefits you, and all our readers. Adver- 
tisers can afford to use only magazines 
read by a worthwhile audience. And when 
advertisers buy space in our pages to tell 
you about their goods and services, they 
pay much of our total expense. 


Because the A.B.C. audit proves your 
purchases of our publication and thus 
wins advertiser attention and confidence, 
we earn the money needed to buy the 
features and articles you want, and make 
every issue more interesting. 

As our editors study the audited report 
of our net paid circulation, tested by 
A.B.C.’s probing investigation, we quickly 
find that the cold figures tell us accurately 
how you, our readers, value our publishing 
efforts. 

And so our circulation success, when 
measured and verified by A.B.C., helps us 
to bring you a full measure of editorial 
value throughout the year. 

. + o 

*The Audit Bureau of Circulations, founded in 
1914 to bring order out of circulation chaos, 
is a cooperative, nonprofit association of 
leading buyers and sellers of advertising 
space in the United States and Canada. 
A.B.C. sets paid circulation standards, audits 
and reports circulation facts. The A.B.C. 
symbol marks circulation integrity. 
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objective background research. Any 
employe relations department in a 
large industry should have someone 
whose job it is to provide the basic 
facts and data on which these deci- 
sions can be based. 

For example, it is most important 
that a company should have a just, 
realistic, flexible and properly under- 
stood salary structure, This may not 
be easy to achieve in—let us say—an 
expanding and inflationary society. A 
salary committee must have facts on 
which to make its decisions. Those 
facts can only be provided by research 
into the cost of living, wage rates in 
other industries, community rates, dif- 
ferentials and labour supply and de- 
mand. 

Although a company will naturally 
make its own individual decisions, it 
is important for it to keep up-to-date 
with developments in the human rela- 
tions field in other industries. No com- 
pany would dream of going over the 
same ground with regard to research 
in the physical sciences—it makes use 
of and profits by the experience of 
others. Although the human situation 
is different in every company, there 
is often relevant data to be obtained 


and it is uneconomic not to do so. 


Direct Research 

Despite the rather tart comment by 
one writer that every time a manager 
looks around these days he’s sure to 
find a social scientist studying people 
at work, there is still too little objec- 
tive on the problem of human rela- 
tions in industry. 

Undoubtedly the famous Haw- 
thorne experiments carried out in the 
U. S. by Elton Mayo gave great im- 
that it 
possible to locate human factors which 
had a definite effect on production 
and efficiency. 


petus to the realization was 


In the oil industry, 
there have been well-known surveys 
carried out in the Esso Standard Oil 
Company by Elmo Roper. 
Well-handled, and in the hands of 
specialists, the attitude survey can 
undoubtedly prove of great assistance 
in assessing the general level of morale 
in an organization, and in revealing 
problems, It can also stimulate the 
interest of management and super- 
visors in human relations problems; 
as well as giving employes the chance 
to voice their and get their 
problems “off their chests.” The sur- 
vey also shows employes that the com- 


views 
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DIRECT RESEARCH INTO HUMAN RELATIONS: 
job evaluation, selection and appraisal, 


pany is genuinely interested in their 
attitudes and opinions. 

In addition to keeping its surveys 
objective, a company must remember 
that employes expect to be informed 
of the broad findings—otherwise they 
will be less disposed to be frank and 
co-operative when the next survey 1s 
made. 

In the oil 


ing research is being conducted by 


industry, some interest- 


one large American company on the 
problem of trying to find potential for 
management jobs. In an industry call- 
ing for management of the highest 
quality, any valid information which 
could help a company to recognize 
and 
will be 
of inestimable value in assessing po- 


factors common to successful 


non-successf ul management 
tential executives early in their careers. 

Merit-rating is another subject that 
has been undergoing research in our 


This includes attitude surveys, research into 
interviewing, counselling and so on, 


“Made to 


is a fascinating account of 


industry study, 


Measure,” 


an experiment in a new method of 


Jersey's 


indicating job performance 


Communication Research 
A valuable field for research is that 
ola company’s communication meth- 
ods, Oil companies spend a tremen- 
dous money in 


amount ol commu- 


nicating to and in 
getting their employes to communi- 
cate to them, Some attempt must be 
made to assess the effectiveness of a 


company’s communication 


their employes 


methods 
For example, it is obviously wasteful 
to produce an employe newspaper 
regularly without carrying 


out some 


objective research to determine 
whether it is proving effective 

Among many questions in this field 
which merit investigation are: 


Are there blocks in the communica- 
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LEADING MANUFACTURER 
CUTS SERVICE COSTS 


with CONOFLOW AIR-OPERATED 
SAUNDERS PATENT VALVES 


This leading pigment manufacturer has little worry of being burdened by 
service problems with these Conoflow valves installed high up in the air in 
an inaccessible location. The illustration shows Saunders Patent Valves with 
Cylinder Conomotor Operators on an important application in a titanium 
processing operation at our customer's midwestern plant. Numerous successful 


installations in their several plants have convinced them of the dependability 
of Conoflow valve assemblies. 


The Conoflow-Saunders Valve is a compact, lightweight unit which can be 
mounted in any position. The streamlined flow area of the valve body is free 
from pockets, grooves or crevices which cause clogging and sticking of slurries 
and semi-solids. Unique diaphragm gives tight shut-off and can be easily 
replaced, Positioners have no exposed moving parts. 


Conoflow-Saunders Valves range in size from Y2"' all the way up to 12°’. 
They are available for “on-off” or throttling control service, using Conomotor 
operators specifically designed for automatic and remote control in conjunction 
with pneumatic instruments. 


Catalog HB-5 describes Conoflow 
Saunders Patent Valves in detail. 
Write for your copy today. 
Conoflow representatives are 
located in most principal cities. 


{y 


s 
Con 0: Htrol’s. 


FOREMOST 


NW PFINAL CONTROL ELEMENT 


cc-605 


CONOFLOW CORPORATION 


SUBSIDIARY OF WALWORTH COMPANY 
2100 ARCH STREET @ PHILADELPHIA 3, PA. 
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tion channels, upwards or down- 
wards? 

Are executives burdened with paper 
work? 

How over-worked is the grapevine? 

How does the speed and quality of 
a company’s communications com- 
pare with that of the trade union? 

Organization and Group Research 

[wo subjects that have provided 
an incentive for research in recent 
years are those of organization, and 
of working groups 

Sometimes a company’s organiza- 
tion is considered to be sacrosanct. 
and pre-ordained, In fact, an organi- 
zation structure comes into being in 
response to the work and function of 
the company, and too often it is kept 
in being when the work and functions 
have changed. In this type of situa- 
tion, the organization may carry on 
for a while under its own impetus, 
but sooner or later it will begin to 
breakdown under stress and strain 

Certainly in the U. S. in recent 
years there has been a tendency to get 
away from regarding an organization 
structure as sacred—and some inter- 
esting experiments with rather unor- 
thodox organization structures have 
led to reducing the numbers of levels 
of management and supervision 

Recent research in group psychol- 
ogy provides some interesting evi- 
dence of the effect of the attitude of 
the group or team on morale, effi- 
ciency, employe turnover, and absen- 
teeism. When one recognizes that the 
group’s attitude in turn very often 
stems from the influence of one “un- 
official leader,” then the need for 
teaching management to recognize 
and make use of the influence of the 
unofficial leader is a very practical 
one. 

Finally, training is a major subject 
that offers tremendous scope for re- 
heretical 
voices have been raised suggesting 


search. In recent years, 
that training is largely a waste of time, 
and that it has little or no impact on 
those submitted to it. Of course any 
company who spends, say, $5 million 
on a new plant, knows only too well 
that in order to manufacture and 
market a new product, men must be 
trained to manage and man the new 
equipment, and to sell its products. 
However, training in an established 
operation that has been going on for 


a few years is not always received 
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if it’s thrifty ye be 
LOOK INNA THIS... 


ite, 
TELO AEPRACTORIES © 
t 


The savings in “‘outage”’, time and, of course, money is bonnie well what our canny Scot is referring 
to here... famous ADAMANT, the original high temperature cement, is literally unbeatable as a 
bonding agent. ADAMANT joints are gas-tight, metal-tight, withstand vibration. . . effectively 
resist abrasive action of dust-laden air... and, ADAMANT sets without shrinking or cracking... 
maintains its bond throughout temperature range. In fact, for the many varied, practical uses for 
popular ADAMANT, write for the new Refractory Bonding Mortars Catalog #3. 


Yellow pages of ‘phone book have your nearest ADAMANT Distributor. 


otfield 


ESTABLISHED 1907 REFRACTORIES 
ADAMANT and other ADA products 








swanson and clymer sts. 
philadeiphia 47, penna. 
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Hook up with safety, 


savings and minimum 


friction loss 





Under suction or pressure this hose “stands up” and delivers. Here are 
Your Quaker-Quaker Pioneer some reasons why. High tensile spring steel wire surrounded by multiple 
distributor can help you save plies reduces pressure expansion, prevents collapse under suction and 
money by supplying hose and eliminates kinking. Heavy grade Ebonite compound tube is oil resistant. 
other rubber products specif- Strong adhesion between tube and fabric reinforcement is assured by 
arenes ty single-ply frictioned breaker strip. Reinforced ends prevent bending or 
name, together with informa- breaking at nipple. For long trouble-free service whether the flow is to 
tive brochure. No cost to you. or from the bunkers, use this rugged hose—part of a complete line of 
Write, industrially proven rubber products including belting, hose, packing and 

moulded rubber for every use. 





H. K. PORTER COMPANY, INC. 
QUAKER RUBBER DIVISION 


Philadelphia 24, Pa. 


QUAKER PIONEER RUBBER DIVISION 


Pittsburg, Calif. 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM ReFINER—V ol. 35, No. 10 
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Meet 
the 
Author 


E. L. K. FROST is Employe 
Relations Manager of Esso Pe- 
troleum Company Limited 
(Great Britain), He was edu- 
cated at Exeter School, and on 
leaving the Staff College, 
Quetta, in 1918, received a reg- 
lar commission in the Indian 
Army—serving on the North 
West Frontier. He joined the 
Esso Petroleum Company in 
1925. and after a career with 
the sales organization, was ap- 
pointed industrial relations man- 
ager in 1937. During the war, 
when British oil companies 
pooled their resources, he was 
staff manager of the Petroleum 
Board. After the war he took up 
his present post. 











with such enthusiasm. Here the 
trained research man has an impor- 
tant job to do in evaluating the 
impact of such training on those who 
undergo it. Research can also help to 
demonstrate—by such means as re- 
tention tests—which type of training 
is most suited to the particular sub- 
ject in question. 


Industry—and the Psychologist 

The psychologist has not always 
been hailed with enthusiasm in the oil 
industry, but undoubtedly he can help 
us in dealing with our problems, One 
of his most important contributions 
has probably been in that of selection. 
Research into methods of selecting 
new employes is definitely time well 
spent—especially in a vital and ex- 
panding industry such as ours that 
places great emphasis on the quality 
of the men and women employed. If 
research can provide any improve- 
ment in selection techniques, then it 
will be helping management to un- 
dertake one of its most important 
functions—choosing the right man for 





the right job. + # 
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W-S FORGED STEEL UNIONS... 


Sold Through 
Leading 
Distributors. 


These Features are 
YOUR GUARANTEE of a Safe, 
Tight Union Connection: 


1. FORGED STEEL CONSTRUCTION — 
ASTM A-105, GRADE 2 


2. SPHERICAL-TO-ANGLE MATING SURFACES 


3. ANTI-GALLING, CADMIUM-PLATED NUTS 


W-S Forged Steel Unions give you the kind of pro- 
tection you need in high pressure piping systems, 
They're designed with precision-machined spherical- 
to-angle mating surfaces for positive seating, free 
from leaks even when pipes are slightly out of line, 
Cadmium-plated nuts resist galling and seizing and 
forged steel construction gives you 
the extra strength you need in high 
pre ssure se rvice . 

W-S Unions are available in 3000 
lb. class, sizes 4” to 3” in screw-end 
and socket-welding types. Send today; 
for your copy of Bulletin U-1. 


W-S FITTINGS DIVISION 
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HKP H.K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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INTALOX 
SADDLE 
’ACKING 


In the five years since Intalox saddle packing was 
first presented to chemical engineers as a uniquely 
new and different tower filling material, it has 
earned widespread acceptance, 

Its better HTU values has permitted reduced tower 
heights resulting in savings in construction costs; its 
lower pressure drop has permitted savings in initial 
investment in blowers and pumps and substantial 
reduction in operating costs; its higher flooding 
limits have permitted higher liquid and gas rates. 
This improved performance stems from the unique, 
patented shape of Intalox — a shape which makes 
possible maximum contact area between liquid and 
gas with minimum resistance to gas flow. A 
comparison of published data shows that size for 
size, Intalox offers; a greater number of pieces per 
cubic foot, a greater total surface area per cubic foot, 
a higher percentage of free space and less weight. 
Of even more importance than the greater physical 
surface area offered by Intalox is the fact that virtually 
all of the greater area is accessible surface area. 

For no two pieces of Intalox can “nest” to render 
ineffective any significant portion of the packing. 


Intalox saddle packing is manufactured in 
white chemical porcelain and in chemical 
stoneware, It is made in six nominal sizes: 
and 2”, 
data is given in Bulletin $-29, free on request, 


mm, , 6%, 9%, 2 Full technical 


AKRON 9, OHIO 
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PACKS WITHOUT 
“NESTING” 
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SURFACE AREA IS 
EXPOSED AREA 
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MORE UNIFORM 
FREE SPACE 
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BETTER LIQUID 
DISTRIBUTION 


BETTER 
DRAINAGE 
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Where Do We Go From 65 ? 


The retirement fad is here! And many pen- 


sioners may be heading for an unhappy life 


unless they 


understand these basic, common-sense facts. 


Alien J. Fleming and C. A. D’Alonzo 
E. I, du Pont de Nemours and Company 


Wilmington, Delaware 


THE RETIREMENT fad is here! 
More and more people are living to 
be 65 years of age, and more and 
more people 65 years of age are 
retiring. 

Many healthy individuals are not 
waiting for 65, but are jumping 
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aboard the bandwagon sooner. With 
this trend, a new era of civilization is 
upon us, Retirement motels, hotels, 
villages, and towns are springing 
everywhere, You can work your way 
through, or pay for it. You can wait 
on tables, or be waited upon. 


g 


Day-time television—to entertain the infantile, puerile, or the senile. 
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Accompanying this swing is a 
deluge of pills to help you enjoy old 
age, and physically, pills 
that make you sleepy, but not drowsy; 


mentally 


food that will give you the feeling 
of satisfaction of having eaten a big 
meal, but which do not add calories; 
make 
looking but which are said 


lotions to your skin soft and 
younger 
not to cause dermatitis; cathartics 
which give you effective purging, but 
which are claimed to be non-irritat- 


_— “s 


toothpastes, hair tonics, gland creams, 


mixtures are available in 
and geriatric pills, There are specially 
designed chairs that permit you to sit, 
without muscular 

part tele- 
vision programs are here to entertain 


lie, or stand, any 


effort on your Day-time 
the infantile, puerile, or the senile, 
Just in case you run a little short 
of change, you can raise mushrooms 
your cellar, 
your kitchen, or 
your belfry. If you are 


or chinchillas in grow 


orchids in bats in 
still having 
difficulty, you might want to consider 
moving to some other country where 
living is cheap, and it is possible to 
pay for one or two servants with your 
social security check, 

We are trying to make retirement 
so attractive that an entire new philos- 
ophy has developed of it. Thus, one 
20-year took look at the 
pension and retirement benefits of a 
“Man, I 
can’t wait.” This is in line with the 
that old begins at 
birth. We next expect some third di- 


older one 


large company and said, 


philosophy age 
mensional therapeutic agent to appear 
which will speed the age process so 
that we can reach 65 years sooner 

Employment is now considered to 
be something one has to sweat through 
until the lovely years of retirement are 
reached. Booklets are available which 
tell you, in a few minutes, how to pre- 
pare for this wonderful reawakening 
These inform you how to cultivate 
your thinking so that you will be pre- 
pared for the time when you no 
longer are required to think 

Forgotten in the retirement craze is 
the unretiring wife. For the first time 
she has good old “do it yourself” Al- 
the 


twenty-four hours a day. If he 


bert hanging around house 
has 
never done anything useful around 
the place during his active years, he 
will undoubtedly perform equally 
well during retirement, The meals, 
the shopping, the housecleaning go on 


as usual while Albert plans the politi- 
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FILTRATION 


Filter to 900°F... 
anywhere! 


PORO-KLEAN gives designer 
new freedom in filtering hot, 
hi-pressure fluids 


| 


| 


“Versatile” is the word for Cuno’s Poro- 


K LEAN filters when it comes to providing 4-30 
micron filtration in hot spots and tight places! 


In a tremendous variety of 


these new porous stainless steel filters are 


everywhere pushing back the temperature and 
pressure frontiers in micronic filtration. The 
PORO-KLEAN’S combination 


reason unique 


sizes and shapes, | 


of physic al properties. Its high strength, ex- | 


ceptional heat and corrosion resistance and 


adaptability to a wide variety of shapes makes | 


it easy to apply both in industrial processing 
and in compact aircraft and missile hydraulic 


systems. 


For instance take the tiny preformed shapes 


shown above, They are: cylinder (1), cup (2) 
and cup with lip (4)—all used to protect 


micro-finished aircraft hydraulic servo valves; 


dise (3) for oil filter, eylinder (5) with brazed- | 


on seat for hydraulic O-ring; dise (6) for gas- 


turbine fuel-oil nozzle; cup (7) and (8) for 


diesel fuel-oil nozzle 

And, for the big jobs, you 
can get single or multiple Poro 
KLEAN like the 54-inch 
element (below, right). It’s de- 


signed to filter synthetic poly- 
mer in a chemical plant with 
1500 psi pressure drop and op 
eration at 550°F, 

If you have a tough filter prob- 
lem, get all the details on Cuno 
PoRO-KLEAN, You can be sure 
it will fit into your design, Write: 
The Cuno Engineering Corpo- 
ration, 34-10 South Vine Street, 
Meriden, Connecticut 6.2 


AUTO-ALEAN ( edge-type) . WICRO-KLEAN (fibre cartridge) 
FLO-ALEAN (wite-wound) © PORO-ALEAN (porous stainiess steel) 


230 





VEWS | As Management Sees It... 


e\e 144 

\b, - 
\, = 
We 5 


4 “ 
‘UA 


Retirement motels, hotels, villages, and towns are springing up everywhere. 


cal downfall of the other party, spills 
ashes on the carpet, operates the “Hi 
Fi” set at a 120 decibel level, and 
writes letters to the editor. 

During the early thirties the joys of 
retirement were delightfully illustrated 
with pictures of a robust, healthy 
middle aged man sitting in a boat 
fishing as his less middle-aged wife 
pulled on the oars—and all this 
pleasure with a guaranteed monthly 
income of $50. 

Today we are amazed to see pic- 
tures of the same couple, still youth- 
ful and robust, and still trying to 
catch a fish. However, two wars and 
20 years of the New Deal has in- 


| creased the need of the monthly in- 


come to $250. 
One would suppose that by this 


time the husband would have become 


| discouraged by the lack of fish, and 





the wife mighty tired of rowing—but 
alas, that’s retirement for you! 

The pleasure, mental fulfillment, 
and enjoyment, the accompanying 
satisfaction after a day’s work, well- 
done, appears to be overlooked. We 
should realize that the happy, con- 
tented worker is likely to develop his 
skills, pleasures, attitudes, and family 
enjoyments, so that the process of 
preparation for retirement occurs 


| slowly and deeply, over a life time, 


with gradual but firm physical, spirit- 


PETROLEUM 


ual, and mental metamorphosis. More 
often these pleasures, or hobbies, will 
probably be related to the same skills 
and knowledge to which one has pre- 
viously been employed, and particu- 
larly which one has enjoyed over a 
life time, rather than frustratingly per- 
formed over a life time just waiting 
for age 65. 

One cannot talk of retirement with- 
out bringing up the related subject of 
hobbies, the next great national trend. 
The development of a hobby is 
thought by some to be paramount for 
the preparation of retirement. 

Modern “authorities” seem to have 
lost track of the possibility that a 
man’s work might be a hobby. The 


The next great national trend—the hobby. 
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Cameron Sales Engineer, W. E. McDonald, demonstrates Hycar-coated seat. 


DOUBLE LPGSEAL with Cameron Lift-Plug Valves 


A renewable Hycar rubber-coated 
seat does the trick. The remarkable 
Cameron Non-Lubricated Lift-Plug 
Valve seals in both directions with 
smooth, sure, positive action. This 
super-tight seal keeps products in 
place—prevents trouble. One valve 
(with telltale needle valve in body) 
replaces two or more ordinary 
valves which only seal upstream or 
downstream. 

Non-Lubricated means no con- 
tamination of line products, no 
fouling of delicate metering equip- 
ment —best of all non-lubricated 
means no maintenance. Simply set 
it and forget it. 


The seat of the Cameron Non- 
Lubricated Lift-Plug Valve is sepa- 
rate from and not attached to the 
body. Body deflections do not affect 
mating surfaces of plug and seat. 
Friction is eliminated because the 
plug is lifted from the seat before 
rotating — actually never touches 
the seat except when completely 
open or closed. Plug and seat may 
be easily and inexpensively replaced 
without removing the valve from 
the line. 

As in the case of these LPG 
Valves with Hycar coated seats, 
other special materials may be used 


for special services. If it’s a diffi- 
cult duty — acid, molten metal or 
the elusive LPG’s, Cameron Lift- 
Plugs are already saving time and 
money for someone. It could be you. 


me 


IRON WORKS, INC. 
P. ©. Box 1212-Housten, Texas 


Export Office: 7912 Empire State Bidg., New York 
City. in England: Cameron iron Works Ltd., Time & 
Life Bidg., New Bond Street, London W. 1 England 
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“Greg, it’s a shame to let our 
profits go up in smoke” 


“What do you mean? You're talking like we burn 
money by the bushel basket.” 


“We might as well. Have you ever stopped to realize 
how much we're losing by not recovering the pure 
elemental sulphur that’s in the waste hydrogen sul- 
phide from our refining operation?” 


“I know it’s a waste, but what are we going to do 
g 
+9” 
about it? 


“That's what I’m getting at. Let’s call in Pritchard. 
They've got the patented process, the design data, 


and the specifications. They could get started on our 
sulphur recovery plant right away.” 


232 
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Pritchard! We've worked with them before haven’t 
we? Good outfit.” 


“You bet they are. I know they can do the job. 
They've got the know-how and experience. How about 


giving me the green light and let me get a proposal 
from them?” 


“Go to it. And now that you've made your point, 
you can stop burning.” 


J. F. PRITCHARD CO. 
4625 Roanoke Parkway, Kansas City 12, Mo. 
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“Greg, it’s 
a shame 
to let 

our profits 
go up 

in smoke.” 


Stop Burning Money... 
Let Pritchard 
Build Your Sulphur 
Recovery Piant! 


Pritchard can design, engineer and 
construct a sulphur recovery opera- 
tion for you that will turn waste into 
profits. 


Waste hydrogen sulphide in your re- 
finery or natural gas operation can 
easily be converted into valuable, 
pure elemental sulphur. 


Why can Pritchard promise profits 
from waste? Because Pritchard has 
the patented processes, practical de- 
sign data and operating specifications 
necessary to get the job done right. 
Pritchard also has another vital 
advantage — experience! 


as 





Write for 
TIOGA 
Brochure 

















You're invited to write on company 
letterhead for complimentary copy of 
brochure which illustrates the hen 
recovery plant Pritchard built at 
Tioga, N. D., for Signal Oil & Gas Co. 
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ENGINEERS ©¢ CONSTRUCTORS 
Dept. 479. 4625 Roanoke Parkway 


a Pritchard «co. 
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present trend is to view a man’s posi- 
tion or job as something that is nerve- 
wracking, produces coronary throm- 


bosis, breaks up families, and makes | 


one feel quite miserable and always 
eager to escape, In other words, the 
present concept of a man’s work all 
seems directed into the belief that all 
jobs are a short cut to the nearest in- 
sane asylum. When a person wishes 
for his working day to end so he can 
get to his hobby which he enjoys, then 
his life is mixed up and needs re- 
adjusting. That person had better 
start to make his hobby his vocation. 

Webster defines a hobby as “an 


engrossing topic, plan, etc., to which 


| one constantly reverts; also, an occu- 
pation or interest to which one gives | 


his spare time.” It is plain that even 
the definition admits that an occupa- 
tion might possibly be a hobby, even 
though it does not permit you to do 
what you like full time, The idea of 
the vocational hobby seems lost in the 


modern trend. An engrossing topic or | 


plan to which one often reverts might 
also be identified with loafing. Might 
not loafing be a hobby for some? 
There is also a little flaw in the defini- 
tion referring to spare time, because 
the playboy might have 24 hours spare 
time, whereas a working man might 
have very few hours spare time, We 
submit that the definition might be 


| broadened to include an occupation, 


the interest to which one gives his full 
as well as his spare time, but which 
he enjoys. A hobby might be beneficial 


| or detrimental, profitable or profit- 


less. A happy vacation is a good ex- 
ample of a desirable hobby. 

Too often the very people for whom 
hobbies are recommended, by pro- 
fessional as well as non-professional 
advisors, already have one which is 
not recognized as such. Drinking 
might be considered a hobby for some, 
and is a good example of one which 


| might be desirable or undesirable 

| Overworking could be a hobby for 
| others, but we are reaching the point 
where it is considered disrespectful to | 
| overwork, 
We are not opposed to hobbies as | 
| such. Our disagreement is with the 


widely disseminated and generally ac- 


| cepted view that to be happy one re- 





RAIN OR SNOW 
CAN MAKE 
CATWALKS 
DANGEROUS 


rT hse 


7 An 


Walkways, catwalks and treads 
made of solid wood, metal or 
other material can collect snow, 
rainfall, grease or oil and become 
dangerously slippery. 

But these walking surfaces, 
made of an open mesh of metal 
bars on edge, cannot collect these 
substances, leaving the surface 
always clean, dry and tractional 
for safer access to high places. 

As founders of the grating in- 
dustry, the Irving Company can 
draw upon over half a century of 
experience to supply you with 
quality grating products for cat- 
walks, treads and other practical 
and economical uses. 


“A FITTING GRATING 
FOR EVERY PURPOSE’ 


Write for our 
General Grating Catalog 


IRVING SUBWAY GRATING CO., Inc. 
Originators of the Grating Industry 


quires a hobby. This concept is er- 
roneous. A lot of happy workers do 
not require a hobby, and in retire- 


Uiices and Pianis al 
5090 27th St., LONG ISLAND CITY 1, HY. 
1890 10th St, OAKLAND 23, CALIFORNIA 


y ie Kansas City 12, Mo. 
SERVING THE GAS. POWER, PETROLEUM AND CHEMICAL INDUSTRIES 


BOSTON. CHICAGO. BUFFALO. HOUSTON, NEW YORK. FITTSSUROH 


October, 1956—PETROLEUM REPINER for more data on advertised products, use Readers’ Service Cards, last page 233 











HASTELLOY Alloys in Convenient Forms 


...for Superior Corrosion Resistance 


o. 0 boheme kak Be be 





EXTRA CORROSION RESISTANCE 


Equipment made of Hasrettoy alloys is giving good 
service handling such severe corrosives as boiling hydro- 
chlorie and sulphuric acids. The alloys are also used to 
handle these acids at lower temperatures and in all 
concentrations. HasTeLLoy alloys are the most economical 
material for handling such reactive materials as hydrogen 
fluoride and wet hydrogen chloride gas at high tem- 
peratures. The alloys are also highly resistant to wet 
chlorine, acid salts, phosphoric acid, nitric acid, and 


organic acids, 


AVAILABLE IN STANDARD FORMS 


HasTecoy alloys are available in all of the standard 
mill forms—sheet, plate, bars, rods, wire, tubing, pipe, 
fittings, and fasteners. They can be obtained as sand 


and investment castings. 


TEST THEM NOW 


Samples for trying Hasrettoy alloys under actual 
plant conditions are available without charge. Get in 
touch with the nearest Haynes Stellite Company office 


and describe the corrosive conditions involved. 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works: Kokomo, Indiana 
Sales Offices 
Chicago - Cleveland - Detroit - Houston 
Los Angeles - New York - San Francisco - Tulsa 


Haynes’ and “Hastelloy” are registered trade-marks 
of Union Carbide and Carbon Corporation 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEU M REF INER- 
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ment one need not be developed, 
often it is there. It may not be recog- 
nized or defined as a hobby, but its 
function is the same. Moreover, it is 
still possible for a person to enjoy his 
job sufficiently whether it be clerking 
or garbage collecting, so that he does 
not mentally require, for happiness, 
any other hobby. 


TENNESSEE CORPORATION 


One’s job must be dull and in- 
compatible if a day is wasted, waiting 
for it to end. Golf, matchbox collect- 
ing, and others are still not necessary 
for happiness. It is conceivable that 
a man can like his job, regardless of 
what it might be, to the extent that 
when his day’s work is done, he con- 
tentedly looks back on the day with 
pride, and he views with happiness, 
not alarm, the next day. Moreover, it 
is again possible for one to be suf- 
ficiently content and engrossed with 
his work that he puts ten to fourteen 
hours a day in it. The poor soul is to 


be pitied who has to find something 

else after eight hours of work to create 

happiness for himself because he only 

has to face his dreary job again at a 
8 o'clock the next morning, Don’t 

pity the plugger who takes his work d 
home with him at night, or who works 

long hours into the night. Pity the | 

man who, at 5 p.m., gets a sentence sd 

of freedom only until 8 a.m, the next 
morning. 


There are those who believe that 
when a person to be pensioned does 
not have a hobby which is detectable 
as such, his chances of acquiring a 
beneficial one are slim. Hobbies might 
be like talent, you either have it or 
you “ain’t” got it. If you have it, it is 
most likely something from which you | Ff ing tem- 
might even be deriving your liveli- | © ntage of 
hood. Unrecognized hobbies are | 9 ns over a 
common. 


a product 
table as a 
t is com- 
ocarbons 
the solu- 
ocarbons 


The idea of older people looking 
for new hobbies does not impress us. 
Take the case of a physician, lawyer, 
or dentist who has spent the greatest 
part of his life training and acquiring | © : 
more and more knowledge and skill | 7 o ra 
in his profession, and is expected only ola 
to end up at 65 plus years of age and 
drop it all because some well wisher 


y Liquid 
cient and 
rocessing. 
ssibilities 





advises him to seek a hobby. 

If he enjoyed his life work, retire- 
ment could mean tapering off, reduc- 
ing the load, exploring some small 
particular phase of his vocation, 


, : , Georgia 
which until now, time has not per- 
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SMS ROTOVALVES 


LEAST PRESSURE LOSS 
Full line opening means less head loss, lower 
pumping costs. 





EASIEST TO OPERATZ 

Hydraulic imbalance and mechanical de- 
sign mean | man can close as fast as re- 
quired. Less power needed in mechanical 
or electrical operation, 





OOM EROELEIIO NE I 





GREATEST INITIAL SHUT-OFF 

Rotovalve 55% closed at 25% stroke, and 
92% closed at 50% stroke. In comparison, 
gate valves only 18% closed at 25% stroke 
and 43% closed at 50% stroke. 


MOST CONTROLLED CLOSING TIME 

Closing as quickly as one second or as slow 
as needed. Fast initial closing limits reversal 
of flow. 





MOST POSITIVE CLOSING 

Drop-tight, positive closing. Self-purging, 
monel-to-monel seating. Pressure-tight 
bolted head, stuffing box, and machined and 
lapped seats. 











In addition to all these features typical of SMS en- 
gineering, Rotovalves have a flexibility that makes 
them suitable for any type of operation, any method 


of control, or any sort of location, 
: " WYORAULIC TEE GATES & HOISTS 
For detailed information about SMS Rotovalves, TURBINGS TM ro asy nants 


Ball or Butterfly Valves, see our local representative pumps Ml ACCESSORIES 
or write to the S. Morgan Smith Company, York, 
Pennsylvania, 


An A 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED * TORONTO 
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mitted, or perhaps a part-time teach- 
ing assignment. If this is not possible, 
it seems reasonable that he should 
have changed his profession years ago. 
To suggest to a competent craftsman 
at age 65 that he start collecting 
stamps is wasteful, and, in our opin- 
ion, poorly given advice. How much 





Pity the man who, at 5 p.m., gets a sentence 
of freedom only until 8 a.m. the next 
morning. 


better that person would be to chan- 
nel his training into some special field 
of his life’s experience. 

It is psychologically reasonable that, 
in retirement, and the so-called need 
to develop a hobby, one’s chief con- 
cern is the fear of oncoming death 
itself. The hobby is just the sleight of 
hand to keep your mind off the fact 
that after 60, 70 arrives. And as one 
gets older, death gets closer. 

Preparation for old age should be 
to teach against the fear of death. 
Death is not necessarily undesirable, 
prolonged, or painful. Religious train- 
ing should aid in the preparation for, 
and belief in, life hereafter. Remem- 
ber the clergyman who, dying of can- 
cer, said that death was a privilege 
and not a curse. 

Life must be dull and drab, hob- 
bies or no hobbies, for those who let 
each day arrive simply to bring them 
closer and closer to death. The man 
with the peaceful, contented mind, 
and a Christian attitude, without fear 
or thought of death, is the happy 


contented individual, with or without 
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INDUSTRIES, INC. 


Mixer Division 
Regent Street 
Norwalk, Conn. 


CONTINUOUS 
SERVICE... 


14 YEARS 


| 
| 


PORTABLE 
MIXERS 


TOP & SIDE 
ENTERING 
MIXERS 


TURBINE 
MIXERS 


Various models offer 

a choice of speeds and 

H.P, dependent upon 

the consistencies of 

fluids. All models are 
available with shafts and 
propellers of various alloys. 
Single and dual propellers, and 
a wide choice of motors give 
flexibility to handle the most critical 
of operating conditions. 
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Heavy-duty models cover the range 
from % to 30 HP., at speeds from 
280 to 1725 R.P.M. Versatile in design 

. tugged in performance, these 
mixers offer a wide choice in mount- 
ing arrangements and motors. All side 
entering models are available with 
stuffing boxes which can be repacked 
with a full tank. 


For mere dota on advertised products 


Many of the Eastern 

Turbine applications include 
blending, dissolving and 

heat transfer. A variety of 
motor mounts and stuffing boxes 
available within a H.P. range of 
Ye to 40, add flexibility 

to the Eastern line 


, use Readers’ Service Cords, last page 





“POSITIVE 
OIL REMOVAL IN 
REFINERY WASTE 
TREATMENT” 


...With thee Dorrco Jf Monorake - the modern and 
economical method t of cleaning oil-water separators 


Positive and Complete Oil Removal... Wide Range of Sizes... Monorake Units are 
Oil is positively and completely removed by skim- available in widths ranging from 10 to 110 ft. 
mers after each cycle. 

Versatile ... The oil trough and sludge hopper 
Long Lite — Minimum Maintenance ...a can be installed at either the influent or the effluent 
simple, rugged unit with accessibility of operating end. Placement of oil trough at same end as sludge 
parts provides ease of adjustment and minimum hopper provides for convenient testing and simpli- 
maintenance, fied operation. 


For a more complete picture on the advantages and opera- 


tion of the Dorrco Monorake, write for Bulletin No. 6001 
just off the press. No obligation, of course. 


[orn R-Cnuiv: 


'n CORPORATE O 


WORLD-WIDE RESEARCH «+ ENGINEERING + EQUIPMENT 
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a hobby, and more often the one who 
lives the longest. 

One cannot fear death without 
fearing life. And if you fear life, you 
are pathetic. 

Our ideas of retirement, hobbies, 
life, and death need a complete re- 


juvenation. + Ft 





Meet the Authors 


Fleming D’Alonzo 


ALLAN J. FLEMING, medical 
director for Du Pont, has been 
engaged in industrial medicine 
since 1935. A native of Canada 
and a graduate of the medical 
school at Montreal’s McGill 
University, he started as a plant 
physician with Canadian Indus- 
tries, Ltd., in Quebec, and later 
joined Du Pont as a toxicologist 
in its laboratory for toxicology 
and industrial medicine. The 
laboratory is devoted to research 
on potential hazards associated 
with Du Pont processes and 
products. In 1941, he was made 
assistant director of the labora- 
tory, and in 1948 was appointed 
assistant director of the Medical 
division. He became director in 


1954 


C. A. D’ALONZO, assistant 
medical director for Du Pont 
Company, has been engaged in 
the company’s preventative- 
medicine program for employes 
since 1939, He joined Du Pont 
that year as supervisor of the 
medical unit at the experimental 
station near Wilmington, Del. 
Dr. D’Alonzo is a graduate of 
the University of Virginia, 
where he also completed his 


Whatever your 
Pumping Problems - 








PROCESS 
give you 
the right 
answers ! 








DESIGN 
PACIFIC’S skillful mechani- 
cal and hydraulic design 
MATERIALS 
Top-quality materials of con- 
struction for the service condi- 
tions involved. 


WORKMANSHIP 
Precision workmanship by 


PACIFIC'S skilled craftsmen. 


Included in the characteristics 
of all PACIFIC process pumps 
are the elements of unequalled 
quality that have made them 
preferred in petroleum refine 
ries, natural gasoline plants 
and petrochemical installa- 
tions throughout the world. 
For the pumping requirements 
of your process plant—The 
name to remember is PACIFIC 
Write for Bulletins, describing 
and illustrating PACIFIC pro- 
cess pumps 





medical education. With Dr 
Fleming, he is co-editor of a 
book on modern occupational 


PACIFIC PUMPS INC. 


HUNTINGTON PARK, CALIFORNIA 
Offices in All Principal Cities 


medicine published in 1954. 
Export Office, Chanin Bldg., 122 E. 42nd St., New York 
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How “Open” is the Open Door ’ 


Employes at all levels of an organization 
shy away from intruding on the time of a 
higher executive with their personal prob- 
lems and irritations. 

If the “open door” were a reality, higher 
executives in even moderate sized opera- 
tions would find themselves involved in 
one-man counselling services—so prevalent 
is the desire on the part of employes for per- 
sonal assurance and a release from job 


tensions. 

Even in a normally well-run industrial 
relations department, the practice of listen- 
ing to non-union employes is an art in sad 
neglect. The usual brush-off is, “Have you 
talked this over with your supervisor?” 

In unionized companies, the union 
stewards step into the breach for the 
union members. As for the non-union em- 
ployes—Is anyone listening to them? 





Open the Door to Non-Union Employes 


RUGGED H. INDICATOR 


for catalytic reformers 


Works on a simple, mechanical princi- 
ple using specific gravity to measure H, 
in reformer recycle gas. Low cost. In- 
stant response. Local or remote read- 
ings. Replaces expensive, delicate 
instruments that “can’t take it.” 


Other uses: Measuring specific gravity 


Grievance outlets 
should be made available to 
non-union employes. A plan 
can come from management 
—or it may eventually be- 
come a law... 





| William $. Wilcox 


| Newtown Square, Penn. 


NOT LONG AGO, the personnel 


| director of a prominent company said 





of refinery fuel gas, off-gases from crack- 
ing furnaces, demethanizers, etc. and 
for gas blending . . . analyzing boiler and 
heater flue gases to cut fuel costs. Also 
portable test-car gravitometers. 


For details write to The Permutit 
Company, Dept. PR-10, 330 West 
42nd St., New York 36, New York. 


For more data on advertised products, use Readers’ Service Cards, last page 


the primary reason why “white col- 

| lar” groups are not being organized 

more rapidly is because of the inept- 

| ness of the union organizing methods 

rather than a lack of desire to be 
represented. 

True or false as this surmise may 
| be, the indication is that the general 
| “open door” policy available to non- 

union employes remains an optimistic 
| management sedative 
At present non-union employes are 
| usually advised informally of any 
open door approach that may exist. 
There 


court cases concerning non-union em- 


have been several recent 
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FROM BURNER BLOCKS TO REGENERATOR LININGS 


ea) t 
o~ * 


A. P. GREEN 


CASTABLE REFRACTORIES 
SERVE THE 
PETROLEUM INDUSTRY 


A. P. Green castable refractories have been time-tested and proved 

in the field... for every specific refractory application in the petroleum 
industry. Results achieved: reduced “down time” and labor costs... lower 
fuel costs and increased heating efficiency... greater safety and 
reduced maintenance control. 


For detailed information and specific recommendations... write, 
Engineering Department, A. P. Green Fire Brick Company... or call 
your local A. P. Green distributor. 


A. P. Green Castable Refractories ... designed to exact specifications to do an exact job 


A rapid setting, high strength refractory castable. Mixed with water, it takes on a hydraulic bond without 
KAST-SET the application of heat. KAST-SET will not shrink, has excellent resistance to abrasion, and is ideally suited 
for monolithic linings. It may be used at temperatures up to 2700° F 


A lighrweight castable recommended for temperatures up w 2500° F. Ic i 
KAST-O-LITE all cypes of stills and heaters, tar stills, heat treating furnaces, fluc ind 


closer temperature distribution and control 


CASTABLE INSU- A hydraulic-setting castable for temperatures up to 2000° F. Recommended for complete monolithic linings 
LATION NO. 20 = and lightweight panel construction in oil stills and heaters. Weighs 50 pounds per cubic foot in place 


A hydraulic-setting castable insulation for temperature pw 16 PF. CASTABLE BLOCK MIX 
CASTABLE the advantages of a castable marerial with low yndu nd } I 
BLOCK MIX 


insulating efficiency and ease of installation. Weighs « 


Gun application of SK-7 produces a lightweight lining with excellent strength and insulating efficiency for 
ee on , temperatures up to 1800° F. Installation and labor costs are reduced ...no forms required 
= en Ideal lining for ducts, flues and breechings. 
This strong abrasion resistant castable can be gun applied withaan mum of rebound Re 
KS-4 for catalytic regene ng ck lis but 


ore eaded 
nes ble tower id t f ex ed w abrasion o 
corrosion. For « 


y ‘ t ‘ pe 18) I 
“ey oe A. P. GREEN FIRE BRICK COMPANY 
REFRACTORY Mexico, Missouri, U.S.A. 
PRODUCTS Plants: Mexico, Mo. * Woodbridge, N. J. * Sulphur Springs, Texas 
sé IN CANADA: A, P. GREEN FIRE BRICK COMPANY, LTD. 
‘el Toronte 15, Ontaric 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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U.S.P. PATENTED STAINLESS STEEL PROCESS 


Centrifugally cast stainless steel pipe 
passes rigid specifications ... including 
severe hydrostatic pressure test. 


The men who design today’s petrochemical plants, 
refineries or Atomic power plants are confronted with 
piping problems involving temperatures, pressures 
and corrosive conditions which only a few years ago 


would have been called impractical, if not impossible. 


U. S. Pipe’s Steel & Tubes Division recently completed 
a piping requirement for 700 feet of Type 316 Extra 
Low Carbon, columbium-bearing stainless for a large 
petrochemical plant, which is typical of the job 

metal mold centrifugally cast pipe is doing today under 
a patented manufacturing process with rigid 


(Juality Control. 


U. 8. Pipe is headquarters for metal mold centrifugally 
cast alloy and stainless steel pressure pipe over 
a wide range of special and standard analyses — in 


large or small quantities. 


Write and outline your stainless piping problems, 


We may be able to help. 


Note these exacting specifications on 
316 Cb ELC Stainless Steel Pipe demanded by one 


of nation’s leading oil companies 


Material Requirements: Pipe shall conform to ASTM 


Specification A-362-52T. 


Chemical Analysis: Modified AISI Type 316 Cb (ELC), with 


one percent spread on chrome and nickel, 


Finish: Each pipe to be turned, bored and faced to surface finish 
of 125 micro inch or better. O.D. tolerance plus 1/16” minus 0”; 


1.D. tolerance plus 0” minus 1/32”. Pipe size: 12” O.D. x 1.17” wall. 


Mechanical Tests: Tensile Tests—2 tests required on each pipe 


after heat treatment; one at room temperature, one at 700° F. 


Inspection Requirements 

1. Etching test on sections cut from each end of pipe. 

2. Radiographic Inspection — Required complete circumferential 
coverage of at least an 8” wide section at each end of each pipe 


in accordance with ASTM Specification E71-52. UPPER: Hydrostatic test rig used 


3. Fluid Penetrant — Entire O.D, and LD. surface each piece. to qualify each length of pipe. 


d bored stainless pipe is dimensionall 
Heat Treatment: Heat for 4 hours at 2100° F.—2150° F., water LOWER: Turned and bored state p'P y 


. : : accurate and furnished with superior 1.D. surfaces. 
quench, follow by 5 hours at 1500° F.—1600° F. Cool in still air. 


Hydrostatic Test: Each length tested to stress of either 90% 





of the minimum cold yield strength or a maximum pressure of 


6800 psi — whichever is lower. 
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MEETS RIGID PIPING REQUIREMENTS 








UNITED STATES PIPE & FOUNDRY CO. 


Sie und fibea Livin 


BURLINGTON, NEW JERSEY ‘V; 


SALES OFFICES: LOS ANGELES, SAN FRANCISCO, CHICAGO, ST. LOUIS, COLUMBUS, DETROIT, PITTSBURGH, HARTFORD, BURLINGTON 
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A CONSTANT SEARCH for new and 
better catalysts is carried out by Girdler’s 
Research and Development Service. Typical of 
the work of this branch is the constant testing 
(above) for the proper balance between physical 
strength and activity of catalysts, 





NEW FRONTIERS —new products and new markets are developed for 
Girdler customers through our Market Research Service and the improved 
catalysts this branch helps develop. Girdler's search into future market 
possibilities is a good example of the wide scope and many economic 
advantages that Girdler's full-scope service means to you. Write on your 
company letterhead for free copy of booklet “Girdler Catalyst Facilities.” 


GAS PROCESSES DIVISION: New York, San Francisco VOTATOR DIVISION: New York * Atlanta * Chicago * Son Francisco 


“EB gene 












asi: shies 

WHAT'S YOUR PROGLEM? There'sa TROUBLE-SHOOTING is a major responsi- 
large staff of technical personnel at Girdler to _ bility of Girdler’s Analytical Service. Here, advanced 
provide valuable Catalyst Application Service. analytical techniques (like this ultra-violet spectro- 
Girdler men work closely with customers—at photometer with flame attachment) are used to solve 
their plants--helping them get the best possible problems encountered by customers 

results from Girdler Catalysts. 


















How this full-scope 
catalyst service 


works for you 








Plus values of 
Girdler Catalysts 


APPLICATION SERVICE 
DEVELOPMENT SERVICE 
ANALYTICAL SERVICE 
MARKET SERVICE 
ADVANCED PRODUCTION 












CATALYST DEPARTMENT 


tte GIRDLER Conpou, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 











in Canada: Girdier Corporation of Canada Limited, Toronte 
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ploye representation in the company: 
Some months ago the National Labor 
Relations Board ruled that a welfare 
plan is illegal if it provides benefits 
for union members only 

The board ruled that both the em- 
ployer and the union in the case had 
violated the unfair labor practice sec- 
of the 
had illegally discriminated against in- 


tion law—that the employer 
dividual employes, and that the union 
had violated the law by being party 
to the same agreement. 

Another court decision denied re- 
dress to a non-union employe for an 
alleged wrong on the premise that 
the union-contracted grievance pro- 
cedure should have been followed by 
the non-union employe. In effect the 
court’s interpretation was that the 
grievance procedure applied to all 
employes, union and non-union alike. 

Findings such as these may lead 
eventually to a legal pronouncement 
of the right of all non-management 
employes in a partly organized com- 
pany to the use of the same grievance 


procedure. 


Employes at all levels of an or- 
ganization are chary of intruding on 
the time of a higher executive with 
their personal problems and irrita- 
tions. If the “open door” practice 
were a reality, higher executives in 
even moderate sized organizations 
would find themselves involved in one 
man counselling services—so preva- 
lent is the desire on the part of em- 
ployes for personal assurance and a 
release from job tensions. It can be 
demonstrated that even in a normally 
well-run industrial relations depart- 
ment, the practice of listening to non- 
union employes is an art in sad neg- 
The “Have 


you talked this over with your super- 


lect. usual brush-off is, 
visor?” In unionized companies, the 
union stewards step into the breach 
for the As for the 


non-union employes—is anybody lis- 


union members 
tening to them? 

At this point someone is sure to 
raise a question: “What about the 
supervisor—isn’t it up to an employe 
to go to him?” The soundness of the 


theory cannot be denied. The catch 
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STAINLESS and HIGH ALLOY 


5, 


/ 


o 


/ 


Bed 
SPUNCAST 


PIPE 


ca 

4 
La 

A 


CENTRIFUGALLY 
oF. aan 


WITH THE 


—_BUILT-IN 


ale) & 


CUTS COST 5 ways 


} Available In A Wide Range of 

Corrosion and Heat Resistant 
Alloys — Hastelloy Band C, Monel, 
Inconel, Alloy 20, 0.03 Max. Carbon 
and Precipitation Hardening Grades 
are just a few examples of alloy 
availability. Heat treatment is to 
your specifications. 


2 Available In A Wide Range of 

Wall Thicknesses— from '/4” to 
any practical thickness, and may be 
supplied rough or finished-machined 
on O.D., I.D., or both, to specifica- 


tion. 

3 Homogenous Structure Assured 
because rotation of mold assures 

well fed pressure head during solidi 


fe" 


fication. Light inclusions accumulate 
on the inside surface and can be 


easily removed. 

4 Fast, Delivery —- even on small 
quantities of special alloys. Big 

orders are handled fast too—often 

directly from existing warehouse 

stocks. 


5 Lower Over-All Cost — centri 
fugally cast with a built-in 
hole — Spuncast requires very little 
machining, almost eliminates the 
cost of waste metal. 


Write for free booklets “How Te Cut Costs With 
ESCO Spuncast"” and “A. C. |. Standard Designa- 
tion Chart...” 
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Transcontinental pipelines are among the many places where Cathodic Protection and Anaconda Type CP Cable are used to check corrosion. 


Cable that helps make the pipeline a good neighbor 


To make cathodic protection systems 
more economical and effective to 
help pipeline and oil companies 
check costly corrosion, stop leaks, 
make pipelines good neighbors 
Anaconda offers a special Type CP 
Cable that lasts far longer on the job 
than ordinary cable. 


High-grade polyethylene insulation 
and tough Densheath* (PVC) jacket 
offer high resistance to electroendos- 
mosist, as well as high resistance to 
oil, moisture, and most acids, alkalies 
and chemicals found in corrosive 
areas. And rugged Densheath with- 
stands toughest abrasion, moisture, 


Keg. t 


Pat. Office Cable fa 


sunlight and weathering. 

For special applications, a one- 
layer insulation and jacket construc- 
tion of polyethylene is available. 

To order, or for more information— 
call the Man from Anaconda. Or 
write: Anaconda Wire & Cable Com- 
pany, 25 Broadway, New York 4, N. Y. 
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WHERE ANACONDA TYPE CP CABLE AND CATHODIC PROTECTION CUT CORROSION COSTS 


Tank farms 


Underground storage tanks 


Pipelines 








Oll refineries 


nex Tue wan rrom AANACONDA 


FoR CATHODIC PROTECTION CABLE 





As Management Sees It... 





is that a general apprehension of au- 
thority inhibits the practice by non- 
union employes. Particularly when the 
subject of the employes’ concern 
might affect his supervisor. 


The union member by contractual 
right is entitled to the safety valve of 
a formal grievance procedure. It is a 
privilege of equal concern to all em- 
ployes. Withholding it from a non- 
union employe may in time be looked 
upon in the same light as the denial 
of welfare benefits in the case ruled 
upon by the Labor Board. The priv- 
ilege to speak out without fear, to air 
a matter of personal concern is as 
fundamental to the self-respect and 
personal security of the non-union 
employe as to the union member who 
exercises the contractual right freely. 


Aside from the discriminatory fea- 
ture, there is the important human 
organization to consider. In the 
human organization, non-union em- 
ployes exist as thinking, feeling beings 
who have an acute sense of fairness, 
of personal justice and a sensitive re- 
gard for how they appear to others. 
Individually and collectively, they 
have a common bond of daily con- 


tact with the unionized employes of | 


an organization. They voice their 
private views to one another and the 
enlists sympathizers all 
along the line. 


“ 4 ” 
grapevine 


When they screw up their, courage 
to bridge the gap between themselves 
and their supervisor they take brood- 
ing exception to any pat answer which 
smacks of “charity dispensed by a sta- 
tistical christ, chaste as snow and 
bleekly iced.” Finally, then only in a 
climatic act of desperation a non- 
union employe may pierce the barrier 
to higher management. But today the 
non-union story is told, if at all, in 
a termination interview. Company 
policies and supervisory practices then 
stand naked as good or bad—too late 
for salvaging the employe and his 
experience. 


The sofution is a simple one: The 
right of the established contractual 
grievance procedure could be made 
known and be available to all em- 
ployes, non-union and union alike. 
The break through can come from 
management or it may eventually be 


established by law. 


ete 
— 





| Specifically designed to resist corro- 
| sion, high temperatures and pressures 
|——to seal toxic or flammable fluids 
perfectly without losses,—to reduce 
fire hazard, power, labor and repair 
costs, with much longer service and 
fewer shut downs. Certain applica- 
tions show reduction of friction up to 
83% over conventional packings — 
No scoring of shafts—permits spe- 
cially designed sealing of gritty and 
abrasive fluids. 





New “‘iInternational”’ 
Mechanical Seals 


INTERNATIONAL can furnish either 
standard packed Stuffing Box or Me- 
chanical Seals.—-On Side Entering 
Mixers either Seal can readily be con- 
verted to the other, if desired, as 
shown in upper right hand illustration. 


SHUT-OFF CONNECTION on side en- 
tering mixers allows repacking or 
replacement with either standard 
| Stuffing Box or Mechanical Seals with 
| a full head of liquid, without appreci- 
able leakage 





Technical Bulletins 
Available 


INTERNATIONAL stands back of its 
product with expert engineering serv- 
ice help when you need it. Over a 
Quarter Century of complete coverage 
in Petroleum Agitation—Remember 
to investigate “INTERNATIONAL” 
when you want prompt action ond 
Guoranteed performance —Ask for 
Special Bulletins on Top Entering, Side 
Entering and Portable Mixers today 


NEW YORK 





Standard Packed 
Stuffing Box 





TYPICAL INSIDE TYPE MECHANICAL SEAL 








TYPICAL OUTSIDE TYPE MECHANICAL SEAL 











INTERNATIONAL ENGINEERING, INC 


DAYTON I, OHIO 
15 Park Row 


WO-rth 2-2580 


CHICAGO 3454 W. Lake Street 
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Sacramento 2-6750 
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For hot and cold oil rods 
and plungers. 


Catalog No. 54. 


For piston 

rods and valve 

stems handling oil, gaso- 
line, benzol, naphtha, ker- 
osene. Catalog No. 54. 


You can literally “boil it in oil’’ 
without affecting the efficiency 
of this Belmont No. 189 Hot 
Oil Packing. 

Long fibre asbestos—each 
strand treated with a special 
compound to resist penetration 
and saturation—is braided, 
jacket over jacket. Guards 
against seepage and loss of 
product. Try it on your rods 
and plungers. 


Eliminate the constant fire 
hazard of leaky stuffing boxes, 
in the handling of gasoline and 
other volatile distillates. 

Use Belmont ‘'6100”’ Packing 
—accepted by many of the 
leading oil refineries throughout 
the world for its superiority 
and safety. 

Special lubricants retain the 
softness and essential sealing 
qualities of this braid-over- 
braid asbestos packing. 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa. 


For more data on advertised products, use Readers’ Service Cords, last page 








How a Small Refinery Grew 


Continued from Page 105 
participate in community activities 





| and to cooperate with other com- 


munity leaders in civic projects for 
the betterment of the community. 
Many employes, both plant and office, 
are active members of local civic or- 
ganizations, 

The refinery sponsors a Junior 
Achievement company, as does othe1 
local industries, composed of high 
school students of the community. 
The group sponsored by this company 
is known as TECHRI Novelty Com- 
pany. Last year the sale from their 
manufactured products rated a 10 
percent dividend to the stockholders 
and paid a salary and bonus to all 
25 employes. 

Excellent Credit Record — J exas 
City Refining is proud of its good 
credit record, During the early periods 
of operation it was only natural that 
suppliers to this company had the re- 
finery on a sight draft basis. They, too, 
were uncertain of the refinery’s fu- 
ture. Yet like the employes, they had 
confidence in the new ownership. 
Today all the suppliers with whom 
the company is doing business extends 
open credit. 

A recent survey made by a nation- 
ally known credit service found that 
eight suppliers were then extending 
open credit to Texas City Refining in 
excess of $100,000 each, two of which 
were in excess of $600,000. Nothing 
was reported as past due, and bills 


were being met “discount or prompt.” 


Not one supplier reported the refinery 
on a sight draft or other restricted 
basis. 

To use the words of this same 
agency ‘Texas City Refining, Inc., has 
one of the finest credit records obtain- 
able.” A net working capital in ex- 
cess of $5 million is this company’s 
best guarantee of the continued abil- 
ity to deserve the confidence of their 
suppliers. 

The owners and employes of Texas 
City Refining, Inc., can be duly proud 
of their accomplishments in establish- 
ing this refinery in the petroleum in- 
dustry. 

The invaluable assistance with mar- 
keting and technical advice received 
in the early stages of operation from 
people with both independent and 
major oil companies will be long re- 
membered and greatly appreciated, 
for without such assistance this could 
have been a different story. +# 


—_ 
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every hour, every minute, every second... . 


prolong the life of vessel liners 
and decrease frequency of costly 


shutdowns with KL EMP 


Applying fill to the HEX- 
TEEL for a ganister 


\ lining * 
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- Seen : o 
, ca | = ““e 1 , tee 
Ay 


Completed HEXTEEL elma 
installation ready t 
a for fill : =, + 
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a ye 5S =—sEKLEMP METAL GRATING CORPORATION | 
world- nS ig Welded Grating | 


. 6641 uth Melvina Avenue ° Chicago 38, ilinols 
acclaimed POrtsmouth 7-6760 


; = Gentlemen 
Klemp vee > ‘ 2 Kindly send me ao FREE copy of 
iA Riveted Grating Serving the Ol! industry for Over 40 Yeors 
products: { Kiemp Dote & Specification Monvel (describing Kiemp's complete 
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Address 
New Aluminum a 
Grating 
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What's Happening... 





Indian Government Issues 
New Refinery Policy 


The Financial Times of London, Eng- 
land reported that the Indian Government 
has evolved a policy concerning new re- 
fineries that might be built there. The 
Indian Government would not give guar- 
antees against nationalization; the Gov- 
ernment would hold the majority of equity 
capital of the refining company; and the 
firrns, necessarily rupee companies, would 
be required to offer a portion of the stock 
to the public. The Times mentioned that 
the “promoters of a refinery in Saurashtra 
have been told of these conditions.” 


Pacific Petroleum Buys 
X-L Refinery Interest 


Pacific 
major interest in 


Petroleums, Ltd., has bought a 
X-L. Refineries, Ltd., 
Dawson Creek, British Columbia, a sub- 
sidiary of Excelsior Refineries, Ltd. The 
Dawson Creek refinery will be operated 
in conjunction with the new $20-million 
Peace River gas processing plant which 
Pacific and Westcoast Transmission Com- 
pany are now building at Taylor Flats, 
British Columbia 


. in the Industry 


Topflight Speakers Scheduled 


As API Returns 


Chicago will play host again this year 
from November 12-15 for the 36th Annual 
meeting of the American Petroleum Insti- 
tute, 

One of the special features of this year’s 
meeting will be a full-scale symposium on 
long-range weather forecasting to be held 
under the auspices of the fundamental re- 
search group. Some of the country’s fore- 
most authorities on meteorology will par- 
ticipate in this session which is considered 
important because of the way weather 
affects the industry's operations and out- 
put 

For the first time this year, the finance 
and accounting session will appear as a 
division of the Institute. In the past, it 
has been a committee operation 

All sessions will be housed in the Con- 
rad Hilton Hotel except those of the Divi- 
sion of Transportation, which will be held 
in the Palmer House, and the open meet- 
ing of the Division of Marketing, which 





King-Size Rotary-Disk Contactor 


The largest ever built, this 60-inch rotary-disk contactor for an oil refining process will 


stand over 60 feet tall when completed 


Inside the vessel will whirl shaft-mounted disks which 


match the concentric rings welded to the shell. The variable-speed rotor operates at from 65 to 
200 rpm and must be statically and dynamically balanced so that total indicated runout does 


not exceed 032 in. 


250 
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to Chicago 


will be held in the Sheraton Blackstone 


Hotel. 


Speakers—-Principal speakers at the 
first general session Wednesday, November 
14, will be Secretary of the Interior Fred- 
erick A. Seaton, and API President Frank 
M. Porter 

The second general session, Thursday 
November 15, will feature addresses by 
Thomas J. Watson, Jr., president of In- 
ternational Business Machines, and Frank 
©. Prior, president, Standard Oil Com- 
pany (Indiana). Two other speakers for 
these general sessions will be 
at a later date. 


Gold Medal 
industrial awards, the “Gold 
Distinguished Achievement’ 
sented again this year by the API to some 
outstanding individual who has contrib- 
uted much to humanity through the petro- 
leum industry. The identity of this year’s 
recipient will be announced prior to the 
Chicago meeting 


Highlights—-The four day program will 
include group sessions on public relations, 
medical and health, finance and account- 
ing, transportation, fundamental research, 
refining, marketing, produc tion, statistics, 
and safety and fire protection 

E. B. McConnell, vice president for re- 
fining, API, and vice president, The 
Standard Oil Company (Ohio), will pre- 
side at the refining session. The principal 
speaker for this session has not yet been 
announced 


API Business—The Board of Directors 
will meet Monday, Tuesday, and Wednes 
day. Following the Wednesday meeting, 
The Program and Budget Review Com- 
mittee, and the executive committee of the 
Board of Directors will meet jointly 

The Board of Councillors will meet 
Monday morning to nominate candidates 
for election as members of the Board of 
Directors. Elections will take place at the 
Wednesday morning general session 


Monday, November 12 
and Health, 


announced 


One of the nation’s top 


Medal for 


will be pre- 


Group session, Medical 
sponsored by the Medical Advisory 
Committee, David T, Staples, presiding Chairman, 
API Medical and Health Committee Health 
Maintenance in the Petroleum Industry,”’ ( 
Richard Walmer, M.D. Industrial Hygiene Foun 
dation of America; ‘‘Radiological Safety in the 
Petroleum Industry,” B. A. Fries, California Re- 
search Corporation; “‘Absenteeism—-A Challenge to 
Employer, Employee, and the Doctor Leo J 

ade, M.D. Esso Standard Oil Company 

Group session, Finance and Accounting, P. (¢ 
Salman, presiding Presentation and Interpreta- 
tion of Financial and Operating Results for Top 
Management,”’ “‘What Top Management Needs in 
a Growing Enterprise,” t F. McCollum, Presi- 
dent, Continental Oil Company; ‘‘New Techniques 
Developed to Meet Management’s Requirements,’ 
John F. McLean, Vice-president, Continental Oil 
Company 

Group Public Relations, H. 8S. M 
Burns, presiding. ‘Oil Industry Information Com- 
mittee Report Richard Rollins, Oil Industry 
Information Committee; ‘Industry Must Explain 
Itself,’’ speaker to be announced 


session 
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/ucrease Efficiency of high pressure 


desuperheating, condensing and 
gas cooling «th 


L 
2 


DOUBLE TUBE 


PRESSURES TO 15,000 PSI OR HIGHER 


Get these outstanding advantages 


Controlled cooling assuring 
maximum efficiency. 


Eliminates water loss. 


Clean, algae-free cooling sur- 
face, assuring more continuous 
operation and minimizing 
down-time for cleaning. 


4 
5 


S 
Fr. 


Dry atmosphere in the cooling 
area. 


Confined water stream elimi- 
nates air absorption by water, 
the biggest cause of excessive 
corrosion which is inherent in 
all drip-type coolers. 


Easy maintenance. 


Proven in service. 





BEHIND RESULTS 


IN REFORMATES 


Another Kellogg Example of Engineering Teamwork 


Above is the control room for Sinclair 
Refining Company’s modernized re- 
finery at Houston, showing instru- 
ments at the right for one of the larg- 
est and most efficient cat reformers 
ever built. Designed for 24,000 BPD 
of 95 octane clear (101 leaded) on a 
3-reactor blocked-out system, this 
reformer is the result of engineering 
teamwork between Sinclair Refining 
Company and The M. W. Kellogg 
Company. It typifies M. W. Kellogg’s 
ability to work harmoniously with oil 
refiners toward the optimum solution 
to a specific refining problem. 

This cat reformer is the second to 
be erected by The M. W. Kellogg 
Company using Sinclair-Baker regen- 
erative catalyst RD-150. Process and 
catalyst together provide a new and 
economical way for Sinclair to in- 


crease yields from present feedstocks 
and to get high octane reformates from 
low grade naphthas. 

Kellogg-designed cat reformers, en- 
gineered from the laboratory and pilot 
plant data of both Kellogg and Sinclair, 
enable refiners to obtain reformates 
of 100 octane clear with naphthas from 
Kuwait crudes, and 102 with naphthas 
from Mid-Continent crudes. Quick 
start-up is assured. Cost of catalyst 
per barrel of reformate is lowered. A 
major Kellogg contribution is the de- 
sulphurization phase of the process, 
which sharply reduces equipment cor- 
rosion and catalyst contamination. 

Nine other catalytic reforming units 
of this process design are now on 
M. W. Kellogg’s drawing boards for 
major oil refiners. All will yield re- 
formates of 95 octane clear or better. 


REFINERY PROCESS DIVISION 


AA 
KELLOGG 
wy 


The M.W.Kellogg Company 


711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Lid 


Toronto « Kvilogg international Corp,, London « Kellogg Pan Amertcan Corp, 


Soctete Kellogg, Paris e Companhia Kellogg Hrastietra, Rto de Janetro e Compania Kellogg de Venesuela, Caracas 
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One of three reactors for the catalytic 
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reformer at Sinclair’s Houston refinery. 
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What's Happéning... 


Group session, Refining, E. B. McConnell, pre- 
siding. Report of division's nominating committee, 
C. Ducommun, Standard Oil Company (Indi- 
ana), Chairman; Election of members of the gen- 
eral committee of the Division of Refining; Ad 
dress, speaker to be announced 
Monday afternoon will feature the symposium 
on Research on Fundamentals of Weather Fore- 
casting 
Tuesday, November 13--Group session, Finance 
and Accounting, ‘‘Pension and Benefit Programs in 
the Petroleum Industry,”’ C. E. French, Director 
Industrial Relations Counselors, Inc.; Address, D 
». Slichter Vice-president The Northwestern 
Mutual Life Insurance Company 
Group session, Production, Milan G. Arthur, 
Petroleum Scientists--The Need for 
Robert MacVicar, Dean of graduate 
Oklahoma A&M College; presentation of 
API ‘Certificates of Appreciation,” A. W 
Thompson, Vice-president for Production; ‘*‘Auto- 
matic Custody — of Crude i = ; 
Packard, Shell Oil Company; H. S. K 
lips Petroleum Company; and A. H. Newberg, 
Service Pipe Line Company; ‘‘Will the Supply of 
Casing and Tubing be Adequate for Tomorrow’s 
Drilling?’’, H. W. Ladd, Stanolind Oil and Gas 
Company; ‘Vocational Training in the Oil Indus- 
try,”” 15 minute motion picture 
Open meeting, American Petroleum Industries 
Committee, Robert H. Scholl, presiding. Address 
by Roy Blough,. Columbia University Business 
School professor; another address with speaker to 
be announced 
ednesday, November 14—General session, Jake 
M. Porter presiding. Report of Board of Coun- 
cillors and election of officers, remarks by Frank 
Porter; presentation of “‘Gold Medal for Dis- 
tinguished Achievement’’ and response by recipi 
ent; address by Frederick A. Seaton, Secretary of 
the Interior 
Group session, Production, Earle Hellums, pre- 
siding The API Model Form of Unit Agreement 
and Unit Operating Agreement,”’ H, F. Beadmore, 
Warren Petroleum Company; “Objectives anc 
Accomplishments of the Interstate Oil Compact 
Commission,’’ Honorable John F. Simms, Gover- 
nor of New Mexico; “Effect of Modern Drilling 
Technology on Well Costs,”’ Douglas Ragland 
Humble Oil & Refining Company; report of the 
divisions nominating committee, T. J. Fuson 
Humble Oil & Refining Company; election of 
members of the general committee of the Division 
of Production 
Group session, Safety and Fire Protection, O 
W. Johnson, presiding. Presentation of API ‘Cer 
tificate Of Appreciation’; ‘““The Whiting Fire’’ 
(illustrated) ij C. Ducommun, Standard Oil 
Company (Indiana) 
Thursday, November 15-—General session, Jake 
Hamon, presiding. Addresses by Frank O 
Prior, President, Standard Oi] Company (Indiana 
Thomas J, Watson, Jr., President, International 
Business Machines Corporation, and another 
speaker to be announced at a later date 


Sun Oil Receives 
Government Award 


Sun Oil Company was presented the 
Defense Department's Reserve Award at 
a pennant-raising ceremonies held at the 
company’s Marcus Hook refinery 

The award, citing Sun’s policies en 
couraging employes to participate in the 
Reserve program, was presented to Rob- 
ert G. Dunlop, President, by Rear Ad- 
miral E. R. McLean, Jr., Commandant of 
the Fourth Naval District. It is the first 
Reserve Award to be won by a firm in 
the Fourth Naval District, composed of 
Pennsylvania, Ohio, Delaware and south- 
ern New Jersey 

Adm. McLean said that the needs of 
the Reserve program have been recog- 
nized by Sun Oil Company, and its man- 
agement has put into effect personnel 
policies that assure their employes loyal 
support in all Reserve activities 


Refining Outlays Hiked 


According to a joint survey of Com- 
merce Department and Securities and Ex- 
change Commission, capital expenditures 
for oil refining will climb to about $3,341- 
billion in 1956. This is against $2,798- 
billion in 1955, and $2,684-billion in 1954. 
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the new 
Varli-Line 
PACKAGE-PUMP sk 
TOPS 80% EFFICIENCY 


The Verti-Line Package-Pump represents another 
pump improvement by Layne & Bowler engineers 
... Again, Layne & Bowler is first in the field 
with a new design that means many money-sav- 
ing benefits to the pump user. 


*/aboratory Tests 


Send today for complete details about these 
amazing pumping units ...They're the answer 
when you want a small pump for big jobs!!! 


Ask for Bulletin 7-106 
Verti-Line Pumps are the exclusive products of 
LAYNE & BOWLER PUMP COMPANY 


general offices and main plant 
2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA 


For more data on advertised products, use Readers’ Service Cords, last page 





Independent Refiners 
Heard In UOP Case 


Independent oil refiners have been 
anata the opportunity by New York 
Supreme Court Justice Jacob Markowitz 
to present their arguments against the pro- 
posed sale of Universal Oil Products se- 
curities by Guaranty Trust Company. 

Independent refiners contend that ac- 
quisition of Universal by new owners may 
} me them access to Universal’s patents, 
licenses, and processes, which are presently 
available to all refiners regardless of size 
The independents say that should these be 
denied them, they would be placed at a 
disadvantage with respect to larger oil 
companies, 


Colored | 


Cosden To Buy 
Col-Tex Refining 


Cosden Petroleum Corporation has 
agreed to purchase Col-Tex Refining Com- 
pany from Anderson-Prichard Oil Cor- 
poration and Standard Oil Company of 
Texas for 350,000 shares of Cosden com- 
mon stock. 

Col-Tex, operators of a refinery and gas 
gathering system at Colorado City, Texas 
will become a wholly-owned subsidiary of 
Cosden. No change in personnel or opera- 
tions of Col-Tex’s facilities are planned, 
but Cosden does intend to increase the 
daily production of the Col-Tex refinery 
from 8000 to 10,000 or 12,000 barrels a 
day 
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PROTECTION & COLOR-CODING COMBINED 
IN ONE RUGGED COATING FOR THERMAL 
INSULATION ON PIPES, DUCTS, VESSELS... 


Yowl A single protective coating for indoor 
and outdoor thermal insulations . . 
the decorative advantages of seven attractive 
colors (plus black and white) with outstanding 
protection from weather, chemical fumes, and 


physical abuse. 


Lagtone can be used over all insulating 
materials, and on heated or refrigerated pip- 
ing, ducts, and equipment. Non-toxic . . 
. effective over wide extremes of 


flammable . . 
ambient temperature. 


GET THE COMPLETE STORY ON Foster Caglome 
—for technical data sheet and full-color de- 
scriptive folder, write to Dept. L. 
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BENJAMIN fosfler COMPANY 
4635-37 W. Girard Ave., Philadelphia 31, Pa 


Copyright 1956 BFCO 
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What's Happening... 


New Entry In Basic 
Petrochemical Field 


Entry into the field of basic petrochemi- 
cals by Reichhold Chemicals, Inc. through 
long term contracts with Escambia Chemi- 
cal Corporation was announced. The 
step is another in RCI’s vertical integra- 
tion program aimed at producing supplies 
of basic chemicals and plastics 

Escambia Chemical Corporation is 
jointly owned by Electric Bond and Share, 
United Gas Corporation and National Re- 
search Corporation. Escambia presently is 
producing ammonia, nitric acid, and am- 
monium nitrate near Pensacola, Florida, 
and polyvinyl chloride resin will be on 
stream early in 1957 

The new facility for the production of 
methanol will be located near Pensacola, 
Florida. Construction of this plant will 
begin promptly, being in production by 
early 1958. 


Petroleum Research 
Symposium Planned 


A symposium dealing with research tech 
niques useful in investigating the molecu- 
lar structures of petroleum stocks boiling 
above 600 F will be held February 8 and 
9, 1957, at the Jung Hotel in New 
Orleans. 

Fifteen papers by authors who are a 
knowledged as authorities in their fields 
have been selected for presentation. The 
papers cover a wide range of research in 
the field of high molecular weight oils 
from “New Thermal Diffusion Techniques 
Applicable to the Separation of High Boil 
ing Petroleum Fractions” to “Nuclear Mag 
netic Resonance Characterization of Pe 
troleum.” 


Texaco Completes 


Trinidad Oil Deal 


The Texas Company has acquired more 
than 95 percent of the outstanding capital 
stock of Trinidad Oil Company, Ltd. This 
is sufficient to complete acquisition of 
Trinidad in accordance with Texaco’s re 
cent purchase offer 

In Trinidad, Texaco acquires an 80,000 
barrel-a-day refinery, and port facilities at 
Pointe-a-Pierre. Through a 50 percent in 
terest in Regent Oil Company, Ltd., Trin- 
idad markets petroleum products exten 
sively throughout the United Kingdom and 
Eire. At the present time, Regent is plan 
ning to construct a 
England which should be completed by 
1958. Trinidad also owns approximately 
90 percent of Regent Refining Company 
Ltd., of Canada, which has marketing op- 
erations in Canada and a 7000 barrels-a- 
day refinery at Port Credit, near 


refinery in southern 


Toronto 


Socony Moves Offices 


Socony Mobil Oil Company, Inc., after 
having offices in the same location for 71 
years, is gradually taking up residence in 
the new Socony Mobil Building at Lexing- 
ton and 42nd Street in New York. The 
move, involving 2500 employes, will con- 
tinue mostly on Friday nights and week- 
ends through the month of September. 
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Turn a Dial 
seta Copy 
of Anything 








Styled by 
Charles £. Jones & Assoc. 


DIAL-A-MATIC The secret to the world’s easiest copying 
method is in the dial. Amazing newly de 
Now Get instant photocopies of anything written, printed, 


typed, drawn or photographed right in your own office. 


signed automatic copy control assures per 


fect copies every time. Just set the dial to 


Turn the dial . . . get the clearest, fastest 
most convenient copy of anything. It’s the 
new all electric Apeco Dial-A-Matic Auto- 
Stat with revolutionary finger tip dial con- 
trol. It’s light weight for easy portability 
... compact to fit on the corner of any desk 
and is styled in polished and satin finish 


stainless steel. It copies any original up to 
15° wide, any length or color on opaque 
or transparent paper—printed on one or 
both sides. The Apeco Dial-A-Matic Auto- 
Stat offers hundreds of money and time 
Saving uses at a price well within the 
budget of even the smallest firm. 


the type of copies you want— your copies 


are ready in seconds 


Delivered with Lifetime 
Service Guarantee 


Have You Read This Ficiccn norocopy tavipment co. 


NEW BOOK? | 1920 W. Peterson Avenue (dep!, PR-106) 


Chicago 26, ill. 
Rush me, without obligation, your free booklet 
Mail This 


on new Apeco Dial-A-Matic Auto-Stat copying 
Postage Paid Card 


I understand this factual report will show me 
For your FREE BOOK 
other side 


how I can improve the efficiency of my business 
AMERICAN PHOTOCOPY EQUIPMENT CO. 


as well as increase work output 
PLEASE PRINT 
Chicago 26, Ill. 


Company 
Address 
State 


‘ City Zone 





Individual 






Title 


in Canada: Apeco of Canada, Lid 
134 Pork Lown 8d. Toronto, Ont 





all-purpose 
copy maker 


the rand neur - 






The Improved DIAL-A-MATIC for 1957 


USED AND APPROVED BY 
LEADING Oli COMPANIES 


COPY ANYTHING 


AUTOMATICALLY 
New FREE book tells how... 


Your free copy of this new booklet is packed with pic- 
tures and details about this revolutionary new copying 
method. Tells what Apeco Dial-A-Matic Auto-Stat 
copies are and how you can use these copies in your 
business. You, as well as every executive member of 
our staff, should read this worthwhile informative, 
actual report on this important new copy maker. You 
will find out how you can save time and money by 
speeding production, by cutting costly office paper 
work, by expediting shipping and receiving and hun- 
mor of other ways to increase the efficiency of your 
siness. 


FIRST CLASS 

Permit No. 26670 

(Sec 4. 9PL4R) 
Chicago 26, I! 


Vie Air Mail 


5¢—Postage will be paid by— 


AMERICAN PHOTOCOPY EQUIPMENT CO. 
1920 W. Peterson Ave. 
Chicago 26, Wl. 





Use this tear-out postage paid air mail card 


MAIL CARD TODAY 


for Free Booklet 


Atomic Energy Makes 


Gasoline Components 


Scientists of The Atlantic Refining Com- 
pany have announced their discovery of a 
new method for synthesizing gasoline by 
the use of atomic energy. In a paper pre- 
sented to the American Chemical Society, 
Dr. V. J. Keenan and his colleagues de- 
scribed the bombardment of butane hydro- 
carbons which yielded octane, a major 
component of gasoline. 

The starting material is butane. Atlantic 
scientists liquify this gas by cooling and 
circulating it through a reaction vessel 
exposed to the beam of an electron accel- 
erator. This machine emits a stream of 
electrons traveling at terrific velocities 
which enter the butane reaction vessel and 
initiate the chemical changes leading to 
gasoline components. 

In contrast to the conventional methods 
of cracking butane and the subsequent 
polymerization steps to produce gasoline, 
this new radio chemical route produces a 
minimum of undesirable by-products and 
may thus simplify the refining steps now 
employed. 


International Mining, 
Sunset Oil Merge 


International Mining Corporation and 
Sunset Oil Company have been merged 
by agreement during a meeting of stock- 
holders in Wilmington, Delaware, repre- 
senting both firms. The new company will 
be called Sunset International Petroleum 
Corporation. 


Lake Charles Butadiene 
Operation Transferred 


Petroleum Chemicals, Inc., will take 
over from Cities Service Refining Corpo- 
ration in October, the operation of a for- 
mer government butadiene plant at Lake 
Charles, La, Petroleum Chemicals, Inc. 
owned jointly by Cities Service and Con- 
tinental Oil Company, purchased the 
plant from the government last year. 

Petroleum Chemical’s headquarters will 
be moved from New York to New Or- 
leans. Loren Grubb, formerly with Conoco, 
will be area manager. 


Companies Split 
On 3-Grade System 


Three more companies have announced 
they are in the process of introducing an 
improved premium-grade gasoline. Two of 
these 


while the other will introduce 
system among its outlets. 

The Standard Oil Company 
and Standard Oil Company 
will stick to the 
ing their present line of premium gasoline 
with the improved product 

Cities Service will step 
grade 
ing operations of its new super-premium 
initially on the Atlantic Seaboard 
the South. 

Previous to this, Shell Oil Company, 
Sinclair Refining Company, and Socony 
Mobil Oil Company introduced new gaso 
lines that replaced their old premium line 
Humble Oil & Refining Company decided 
on the 3-grade system with the addition 
of their new motor fuel. 


the 3-grade 


(Ohio), 
(Indiana) 


up to 


and in 
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Iranian Government 
Plans New Institute 


The Iranian Government has completed 
plans and begun preparations for the new 
Iranian Technological Institute at Te- 
heran with aid from the United Nations 
through UNESCO. The new institute will 
train teachers for technical schools and 
technicians for industry, including the oil 
industry. Combustion engineering is one 
of many subjects to be stressed. Part time 
classes for men working in industry will be 
arranged. Iran’s oil industry will need 40 
mechanical and electrical engineers an- 
nually. Total cost of establishing the in- 
stitute is estimated at $1.2 million 








companies will use the new motor | 
fuel to replace their present premium line | 
2-grade system by replac- | 


the 3- 
system when it commences market- | 


Houston Is Site For 
APCA Semi-Annual Meet 


The semi-annual technical meeting of 
the Air Pollution Control Association will 
be held in Houston, December 3-5, at the 
Rice Hotel 

More than 20 papers will cover various 
means for air pollution control particularly 
methods used in the Houston area. 

Reservations will be made by John H. 
Hinkle, manager of Butler Chemical Com- 
pany, Box 938, Galena Park, Texas, chair- 
man of the reservation committee 


CUPRIC CHLORIDE 


MADE FROM VIRGIN COPPER FROM OUR OWN MINES 


PRODUCED BY THE 


TENNESSEE CORPORATION 

MINERS OF COPPER, ZINC, IRON AND SULPHUR 

A SUPERIOR SWEETENING 
REAGENT IN 


CCHy 
a 
= 3 ike 9 


tne sect 


needs on annual, 


PETROLEUM REFINING 


We are in a position to supply your 


semi-annual or 


monthly contract basis—also smaller 


quantities in drop shipment lots. 


High Copper Content 
Lower Moisture 
Uniform Particle Size 
Uniformity 
Availability 

For 


CHECK THESE 
FEATURES 


1. Quality improvement 


2. Cost Reduction 


For samples make 
request on your 
company letterhead. 


TENNESSEE 


Other Tennessee 

Corporation products 

Ferric Sulfate 
(Ferri-Floc), 

Copper Sulfate 

and 

Sulfur Dioxide. 


CORPORATION 


617-629 Grant Building, Atienta, Ge 


For more data on advertised products, use Readers’ Service Cords, last page 





4." DIAL B What's Happening... 
THERMOMETERS 


Made in 3 types to 
suit any requirements. | 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read- 
ing. Interchangeable 
with standard indus- 
trial separable sock- 
ets. Stem can be 
placed at any angle 
and case can be ro- 
tated to any readable 
position. 


“Beehive” Atomic Model 


RECORDING | This is a model of what the tip of an extremely sharp tungsten needle would look like if it 
THERMOMETERS were magnified 100 million times. The model is being used in a basic study of catalysts, the 
: : mysterious materials which speed chemical reactions. Since accelerated chemical reactions take 
Twelve inch die-cast place on the surfaces of catalysts, researchers at the new Parma, Ohio, laboratories of National 
aluminum case with | Carbon Company, a Division of Union Carbide and Carbon Corporation, study what happens on 
black or white wrinkle | tungsten surfaces in regions in which di i are ed in billionths of a billionth of o 
or satin finish, Single square inch. The dark marbles represent molecules of oxygen which may attach themselves to 
or multiple pen con- | a submicroscopic site of catalyst surface. 
struction, Electric or 
spring wound clock, 

24 hour or 7 Day Rev- 


olution, Flexible Ar- © 
mor and bulb of stain- FRE GLA NC t 
less steel. Ranges — 40 a 4 g ! Vv e S 











+ 950°F or Equivalent he FASTEST CHECK 


INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
——Extruded brass case 
— chrome finish. 
Ranges —40 + 950°F 
or Equivalent in °C, 


RED-READING | oOo <a. a e é ¢ 


MERCURY 


LABORATORY uw te § ts Ww s 


PEO RETERS @ To speed-up the checking of Orifice Hole Sizes 


the extending tab (an integral part of the Orifice 
Plate) is permanently stamped with hole size for 
quick endl cua reading. 


Thoroughly annealed 
for permanent accu- 


racy. Complete line 
A.S.1.M. and fractional @ Plates are positioned to maintain correct alignment SIZES 
of the Orifice Hole. 14" THRU 3" 


@ 18-8 Stainless Steel Plate and double jacketed Asbestos 
WRITE FOR CATALOG Gaskets held firmly in a solid steel groove facilitate tight , 
INFORMATION ening and guard against blowing off askets and resultant p “ Say ey — — 
ble. These Unions, recommended for flow control on VOSUEN, PIUS © COMPrEVS tne 
= . of FORGED STEEL and ALLOY 


all services up to 3000 pounds C.W.P., are — of Car- FITTINGS are available at 


bon or Stainless Steel in Screwed and Socket-Weld types 
your local supply store 
MAIL THIS COUPON TODAY! 
PLEASE SEND US COMPLETE INFORMATION ON THE TABBED ORIFICE UNION 
NAME manen a 


THERMOMETERS ADDRESS. CITY ZONE —___ STATE es 
oe CLAYTON MARK & COMPANY © 1900 Dempster Street ¢ Evanston, Illinois 


division types. 
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o. 
@ akne 


@ Aluminum-painted stacks and mufflers at | 


Conroe, Texas, plant of Midland Gasoline 
Company. First used in 1949, aluminum 
paint is now standard for all “hot” sur- 
faces at this plant. Aluminum paint; HR-25 
Silicone, made by Kansas Paint & Coler 
Cempany, Wichita, Kansas, 


~~ — + 


Kansas Paint & Color Company's 
Silicone Aluminum Paint 
outlasts all other paints on these stacks 


Attractive, long-lasting coating now standard 


for all “hot” surfaces at Midland Gasoline Company 


This company had never found a paint 
which. would withstand the high heat 
of stacks and still present an attractive 
appearance. Early in 1949, Midland 
decided to sandblast the stacks and apply 
two coats of Kansas Silicone Aluminum 
Paint, pigmented with ALcoa® Alumi- 
num. The silicone aluminum coating 
prevents the metal surface from oxidiz- 
ing or corroding as long as the heat is 
maintained on the object painted. This 
tough coating immediately improved the 
stacks’ appearance, and remained 
attractive even after hard service ... 
a record no other paint could match, 
This application was so successful 
that aluminum paint is used on all stacks 
and mufflers in fact, is now the 
October, 1956 
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standard hot surface finish for all Mid- 
land equipment. 

ALCOA does not make paint but 
ALcoa Aluminum Pigments are used in 
more aluminum paints than any other 
brand. Special formulas have been de 
veloped by your paint manufacturer to 
solve individual problems. Paints made 
to these formulas actually cost less, last 
longer, give utmost protection against 
heat, cold, sun, rain, smoke and fumes 

Write today for our two FREE book- 
lets, Painting with Aluminum and Alumi- 
num Asphalt Roof Coatings Make Time 
Stand Still. They contain valuable, up- 
to-date information on all types of alu- 
minum paint and aluminum asphalt 
coatings. Use the coupon 


PIGMENTED WITH 


ALCOA ©. 
, ALUMINUM 


ALUMINUM COMPANY GF AmEnIGA 


Aluminum Company of America 

Paint Service Bureau, 1793-K Alcoa Bidg 

Pittsburgh 19, Pennsylvania 

Please send me your FREE booklets 
Painting With Aluminum 
Aluminum Asphalt Roof Coatings Make 
Time Stand Still 

| am interested 


im protecting 
Name 
Compony 
Address 


City State 
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to consult 


4 : Utilizing... 
for engineering owners’ processes to develop flow 
diagrams, plant layouts, specifications 
and equipment designs to engineer 


and construction of and construct complete projects on a 


turnkey basis 
e OF .«-s 
the plans and specifications of 
chemical and other engineering firms 
OF .e-s 
o the designs and processes developed by 
petrochemical plants Chemico for the manufacture of basic 
heavy chemicals and petrochemicals. 
* 
Consult Chemico on any project 
in the development, diversification 
or expansion of your business. 


CHEMICAL CONSTRUCTION 


A SUBSIDIARY OF ELECTRIC BOND AND SHARE COMPANY 
&e 233 525 West 43rd Street, New York 36, New York 
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World-wide experience . . . technical 
ingenuity . . . complete facilities . . . 
record of achievement... are your 
assurances that a CHEMICO plant is a 
profitable investment. 


Chemico has world-wide experience. 

In the course of its 42 years of service to industry, 
Chemico has built many types of chemical 

and petrochemical plants, incorporating the 
latest technical advances in plant design. 

Among its accomplishments are the expeditious 
completion and the successful operation of 

over 1000 important projects in the United States, 
Canada, Mexico, Brazil, England, France, Italy, 
Egypt, India, Japan, Philippines, and South Africa. 


Chemico has technical ingenuity. It maintains 
continuous interest in the development of 

new processes and the improvement of existing 
techniques for the production of synthetic 
ammonia, methanol, formaldehyde, nitric acid, 
urea, sulfuric acid, acetylene and allied products. 


Chemico has complete facilities. |t handles 
every detail of a project from preliminary 
planning and economic surveys, through 
engineering and design—purchasing, inspection, 
shipment of material and equipment—to 
erection and start-up operation. 

It maintains a modern, fully equipped research 
laboratory and pilot plant, where its own and 


clients’ processes are thoroughly tested. 


Chemico has a record of achievement. 

In synthetic ammonia, Chemico-designed plants 
provide approximately 25% of the world’s 

total production. 

In sulfurie acid, Chemico-designed contact 
plants yearly produce over 30% of the world’s 
total production. 

In nitric acid, Chemico-designed plants are 
operating with full power recovery. 

In ammonium nitrate, Chemico-designed 
plants are producing over 1,500,000 tons per year. 
In ammonium sulfate, Chemico-designed 
plants are producing over 2,500,000 tons per year. 
In acetylene, Chemico-designed plants in 
operation and under construction will have a 

total capacity of over 150,000,000 pounds per year. 


CORPORATION 
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MEETINGS CALENDAR 


é t > 
American Society of Mechanical 


Engineers—American Society of 


Lubrication Engineers, 

Third Lubrication Conference, 
Gans -Haddon Hall, Atlantic 
Cit ‘ 


! California Natural Gasoline Associa- 
vou’ Ae. plant production and efficiency Huntington-Sheraton Hotel, 
Pasadena, California. 


.. practically eliminate costly down- - American Chemical Society, Louisiana 
to tube failure, with AIRETOOL | ata 


gH National Association of Corrosion 
Condenser /Tube Maintenance equipment. Engineers, Northeast Regional 
“ic | eeting, ake Hotel, 
Even at furmegeround’” time, lost stream, | Philadelphia. 
, American Institute of Mining, 
mum, Repair, removal | Metallurgical and Petroleum 
° | Engineers, Petroleum Branch, 
| tubular equipment 1S | Biltmore Hotel, Los Angeles. 
/ . | American Society of Civil Engineers, 
easier and at less cost, | “Annual Convention, William 
: | Penn Hotel, Pittsburgh. 
pment on the job. Western Petroleum Refiners Associa- 
‘ : tion, Regional Technical-In- 
Jat ) lin estigate all the advan- dustrial Relations Meeting, Rufus 


G Hotel, El Dorado, Ark. 
. ; OOL Car nser Tube Main- National Lubricating ay a 
* j Annual Meeting, Edgewater 
/ tenance Be Phere’ sa precision Ameri - } a 1 yh OF n 
a i : a ation, 
, built Al tenance tool for 7th National Conference on 
: ; every e rue orm  ereneny en your Standards, Roosevelt Hotel, 
nabs 9 = = @ neatest IRE, resentative today .. 
or write Al G. CO., Springfield, 
Shin Ez. _— me cj Ohio, for information. 
es y 





New York py & 

Rocky Mountain Oil and Gas 
Association, Annual Convention, 
Cosmopolitan Hotel, Denver. 

Association of Consulting Chemists 
and Chemical Engineers, Annual 
Meeting and Sy i . t 
Plaza Hotel, New “York. 

National Association of Corrosion 
Engineers, South Central Re- 
gional Meeting, San Antonio. 

American Society of Mechanical 
Engineers merican Institute 
of Mining and Metallurgical 
Engineers, Joint Fuels Confer- 
ence, Sheraton-Park Hotel, 
Washington, D.C. 

Natural Gasoline Association of 
America, Southern Regional 
Meeting, Captain Shreve and the 
Washington- Youree Hotels, 
Shreveport, La. 

Independent Petroleum Association 
of America, Annual Meeting, 
Statler Hotel, Dallas. 





*Aeo 


INTERMAL NEW PUSH-TYPE 
TUBE CUTTER INTERNAL TUBE CUTTER 
quickly removes damaged or for non-ferrous tubes %” to 1” O.D 
leaky tubes. Cuts through steel cuts through tube sheets 1” to 4” thick 
or non-ferrous tube sheets to ee on your own air or electric 
4” thick. Air or electric driven 
motor, 


eh ee 


CONDENSER CLEANERS 

outside mounted, direct or gear 

driven, Powerful .. . fast . lightweight .. . for 
lightly scaled or completely plugged tubes. Built 
in flushing system cools drill, removes cuttings. 





Commercial Chemical Development 
Association, Cincinnati. 

Society of Automotive Engineers, 
National Diesel Engine, Drake 
Hotel, Chicago. 

Fifth Annual og to Ey 
Conference, Sponsor 
Louisiana Polytechnic | 

| Ruston, Louisiana. 

a on Process-Data Logging, 
ponsored by the Instrument 
Society of America, Bellevue- 
Stratford Hotel, Philadelphia. 

Society of Rheologists, Technical 
Sessions in Mellon Institute, 
Meeting, Webster Hall, Pittsburgh 

National Association of Corrosion 
Engineers, Southeast Regional 
Meeting, Charlotte, N.C 

Society of Automotive Engineers, 
National Fuels and Lubricants 
Meeting, Mayo Hotel, Tulsa. 

American Petroleum Institute, 
Annual Meeting. Conrad Hilton 
Hotel and Palmer House, Chicago 

National Association of Corrosion 
Engineers, North Central Re- 
tional Meeting, Detroit. 

American Soctety of Mechanical 
Engineers, Statler Hotel, 

New York 

Third International Automation 
Exposition, Trade Show Building, 
New York. 


‘ray 3 National Exposition of Power and 
/ 4 | Mechanical Engineering, Spon- 

4 4 sored by the (— Society 
of Mechanical Engineers, 
MANUFACTURING COMPANY Coliseum, New York. 

American Chemical Society, National 
| Chemical Exposition, Cleveland, 
SPRINGFIELD, OHIO | Ohio. 

Natural Gasoline Association of 
America, Panhandle Plains Re- 
gional Meeting, Herring Hotel, 
Amarillo, Texas. 








CONDENSER TUBE 

EXPANDERS 

parallel rolling, self- 

feeding, ball bearing 

thrust. Rolls tubes to AIRETOOL MIDGET CLEANERS 

uniform thickness, with for lightly scaled tubes. Small, powerful, 

maximum bonding. excellent for cleaning small tubes with ex- 
tremely short radii turns or hairpin bends 
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BRANCH OFFICES: New York, Chicago, Tulsa, 
*hiladeiphia, Mouston, Baton Rouge 


camahennes | xy tah in principal cities of - = 

Send for Bulletin #59, illustrating A., Canada, Mexico, South Amer. ———- Institute of Chemical 
» ™ a, England, Europe, Puerto Rico ingineers, Annual Meeting, 

the complete new line of AIRETOOL Mg gh Rentien tases. Meer Vests 

Tube Cutters, cleaners, expanders, EUROPEAN PLANT: Viaardingen, The Nether- : 

accessory and specialty tools, lands 
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DESCRIPTION 

Sotvay Anhydrous Aluminum Chloride (EI- 
berta Brand) is produced as a high quality 
crystalline solid and is shipped in a variety of 
granulations, from extra fine to coarse screened. 
Formula: AlCls. Molecular Wt.: 133.3. 





PROPERTIES 
Specific Gravity 25° /4°C 
Melting Point (Sealed Tube). Fee 
Boiling Point, 752 mm. 182.7°C. 
Sublimation Point . eer raeaey 
Odor, in dry air bat None 
Solubility 
Water . .Complete 
Alcohol Complete 
a: Sarat hi ba Complete 
Carbon Tetrachloride Soluble 
Chloroform ert 


Insoluble 


Aluminum chloride fumes in moist air 
and reacts readily with water to form 
aluminum oxychlorides and hydrochloric 
acid. It is a powerful dessicant. 











SEND FOR INFORMATION TODAY 
Get all the Facts—Mail Coupon 


AMERICAS FIRST 
PRODUCER 


Aluminum Chioride ¢ Vinyl Chioride 

Potassium Carbonate ¢* Calcium Chioride 

Sodium Nitrite « Soda Ash * Snowflake® Crystals « Chlorine 

Sodium Bicarbonate * Ammonium Chioride * Caustic Potash 

Methylene Chioride * Monochlorobenzene * Ammonium Bicarbonate 

Carbon Tetrachioride * Methyl! Chioride * Cleaning Compounds * Caustic Soda 
Para-dichiorobenzene * Ortho-dichliorobenzene * Hydrogen Peroxide *« Chioroform 
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TYPICAL USES 


Ethyl Chloride: Aluminum chloride is a catalyst in 
the synthesis of ethyl chloride from ethylene 


Styrene: Aluminum chloride is used as an alkyla- 
tion catalyst for the production of ethylbenzene, 
an intermediate for styrene. 


Synthetic Detergent Alkylates: Aluminum Chlo- 
ride is used as an alkylation catalyst for pro- 
duction of long chain olefin alkylates used in 
synthetic detergents. 


Butyl Rubber: Aluminum chloride is the catalyst 
used in the production of butyl rubber 


High Octane Aviation Gasoline: Aluminum chlo 
ride is used as an alkylation catalyst in the 
production of isopropylbenzene, a compound of 
aviation gasoline. It is also used in the isomeriza 
tion of paraffinic hydrocarbons for use in high 
octane gasolines 


Dyestuffs: Aluminum chloride is used to promote 
condensation and ring reactions which are of 
great importance in the manufacture of dyestuffs 
and intermediates such as anthraquinone and 
acetophenone. 


Miscellaneous: Aluminum chloride finds wide use 
in production of insecticides, pharmaceuticals, 
phenol, synthetic resins, petroleum cracking, 
Friedel-Crafts reactions and as an industrial 
drying agent. 


Se See SS ee Se ae oe Oe oe oe eee 


SOLVAY PROCESS DIVISION 
Allied Chemical & Dye Corporation 
61 Broadway, New York 6, N. Y. 


Gentlemen: Please send me—AT NO COST OR OBLI- 
GATION 


() SOLVAY ALUMINUM CHLORIDE Literature & 
Prices. 
(\) Information—see my attached letter. 


Name 





Company _ oa 
Ss 
Address _. 
City 
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What's Happening .. . 





J. H. Loudon has been elected a director 
of Shell Oil Company. He is general 
managing director of 
Royal Dutch Petro- 
leum Company and 
chairman of the board 
of Shell Caribbean 
Petroleum Company. 
Loudon replaces H, 
Bloemgarten on the 
Shell Oil board, Dr. 
Bloemgarten, who has 
retired, served as a 
vice president of Shell 
Oil Company prior to 
1947 when he became 
a director of the com- 
pany and a managing 
director of Royal 
Dutch Petroleum Company 


Loudon 


G. A. Stein, Jr., has been elected man 
aging director of Esso Standard refinery 
S. A. in Antwerp, Belgium. Formerly as- 
sistant manager, Stein was connected with 
the Esso refinery in Baton Rouge. He has 
also served Standard Oil Company (New 
Jersey) companies in Denmark and Vene 
zuela 


... Among Men in the Industry 


Lester M, Goldsmith, general manager 
of the engineering and construction de- 
partment of Atlantic Refining Company, 
has been honored for the completion of 
forty years of service with the company 
Dr. Goldsmith’s many contributions to the 
industry include the application of electric 
welding to pipeline and marine tanker 
construction, engineering the development 
of the first high-pressure, high-temperature 
turbine electric steamship, and he later was 
instrumental in development of the first 
class of 30,000 ton supertankers now in 
use. He was a consultant to the War De- 
partment during World War II and while 
on loan to the British Ministry of War, 
participated in their project Pluto. This 
involved the extension of flexible pipe lines 
across the English Channel to supply prod- 
uct to Allied forces in France. This and 
other war work won him the U. S. Army 
Exceptional Civilian Service Medal and 
the Presidential Certificate of Merit 


Dahil M. Duff has been transferred to 
the staff of the Middle East Advisor of 
Standard Oil Company (New Jersey) in 
New York City. Duff's former post was in 
the public relations department, 


Francis T. Wadsworth has been ap- 
pointed assistant director of the Research 
and Development de- 
partment of American 
Oil Company at 
Texas City. Formerly 
head of the Chemi- 
cals sections, he will 
be in charge of the 
department's Research 
division. 

Dr. Wadsworth was 
employed by the com- 
pany in 1942, Follow- 
ing two brief academic 
leaves in 1946 and 
1947 he was assigned 
to research for the 
Chemicals division. 
He was named section head in 


Wadsworth 
1951. 


Leo D. Welch, a director of Standard 
Oil Company (New Jersey) was elected 
a vice-president to fill the vacancy recently 
created by the retirement of Jay E. Crane. 
Crane will continue as a director and 
the executive committee until 
May, 1957, when his present term expires 


member of 





and 
thereby 
hangs 
a 
tale 





labor costs involved in maintenance 
because they are so much easier to 
handle...Write for Bulletin K-212. 


In recent years, Alberger has developed a simple, compact and 
rugged frame for “Karbate” Impervious Graphite tube bundles. 
“Karbate” Impervious Graphite is the material which has been so 
extraordinarily successful in handling concentrated acids and alkalis, 
salt solutions, halogens, and organic solvents. The patented Alberger 
frame completely protects the “Karbate” tubes during shipment, 
installation, maintenance, interchanging and replacement. You can 
even sling a rope around the middle, as shown in the illustration. 

Alberger “Karbate” 


Heat Exchangers, cost slightly more than 
other “Karbate” exchangers, but they insure against breakage of 
the very expensive tube bundles. Thus, in the long run, Alberger 
“Karbate” Heat Exchangers are far less 
expensive, and they greatly reduce the 
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Stainless steel pins at end of tie rods slide in bushed 
clearance holes of floating tube sheet retainer ring 


ADSCO INDUSTRIES. INC. 
20 MILBURN ST. 


BUFFALO 12, N. Y. 
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A typical Struthers Wells CIRCULATING HEATING SYSTEM 
serving a major Canadian oil refinery 


The Dowtherm heaters shown above are installed in 
the plant of a major Canadian oil refiner. The heaters 
are part of Struthers Wells circulating heating systems, 
utilizing liquid Dowtherm as the heating medium, at 
temperatures of approximately 700°F. 

This equipment is used to supply process heat for 
reboilers and other heat transfer equipment, as in- 
stalled in a modern lubricating oil refining operation. 
This type of equipment insures close temperature 
control and high heat transfer rates in the users. The 
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WARREN, PA. 


capacity of these systems is 60,000,000 BTU per hour, 
making it one of the largest installations of this type. 

Struthers Wells is a major supplier of circulating 
heating systems for both liquid and vapor service, and 
utilizing commercial heat transfer fluids in a wide 
temperature range. Hundreds of successful installa- 
tions, many of them repeat orders, provide a wide 
background on which to base recommendations for 
any type of service. 

Fired heaters for the direct heating of process 
fluids, as gas, steam, and hydrocarbons, to the highest 
commercial temperature ranges are also built by 
Struthers Wells. 


= | STRUTHERS WELLS Corporation 
Swan 


Offices in Principal Cities 


Plants at Warren, Pa. 
and Titusville, Pa. 
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at the frontiers of progress you'll find... 


stop 


expensive 


eVaporation 


losses 


COLFOAM MICROBALLOON® spheres cut waste of 


stored crude oil and products 


Until the development of Colfoam Micro- 
balloon Spheres, cone-roof tanks were 
extremely wasteful of stored crude oil and 
products. In fact, these tanks were more like 
uncorked bottles — so far as controlling 
evaporation was concerned, 


Then Colfoam Microballoons entered the 
picture. Years of testing and actual ex- 
perience prove that a blanket of Colfoam 
Microballoon Spheres reduces costly eva- 
poration losses by as much as 86%. Col- 
foam Microballoon blankets are easily 
installed, require no upkeep and soon pay 
for themselves through money-saving con- 
servation of crude oil and products. 


“Bought by the pound and used by the 
fraction of an inch,” urea formaldehyde 
Colfoam Microballoons are microscopically- 
small, gas-filled spheres which float on 


top of crude oil and products and form a 
foam-like seal. 


Buyers of Colfoam Microballoon Spheres 
enjoy many advantages from Colton Tech- 
nical Service at no additional cost. Sur- 
veys, made prior to purchase, estimate 
what savings can be expected and how 
much material is needed. Following super- 
vised installations, actual savings are de- 
termined. A Portable Gage Tape Well 
that aids in accurately measuring stored 
material and a Foam Sampler that meas- 
ures foam thickness are supplied as well 
as complete technical bulletins. 





Write today for full information on 
Colfoam Microballoon Spheres and for 
proof of substantial savings through drastic 
reduction of evaporation losses. 


*COLFOAM Reg. T. M. Colton Chemical Co. MICROBALLOON Reg. T. M. Standard Oil Co. (Ohio) 


= Cotton Cuemicar Company 


A DIVISION OF AIR REDUCTION CO., INC. 
1747 Chester Avenue, Cleveland 14, Ohio 


SALES Offices and Warehouse Facilities Throughout U. S. 
EXPORT: Airco Company International, New York 17, N. Y. 


Products of other divisions of Air Reduction Co., Inc. include; AIRCO — industrial gases, welding and 
cutting equipment PURECO — carbon dioxide, liquid-solid (“DRY-ICE") OHIO — medical gases ond 


hospital equipment NATIONAL CARBIDE 


pipeline acetylene and calcium carbide. 
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| M, T. Stevens was named in one of a 


series of new appointments in the Manu 
facturing department of The British 
American Oil Company, Ltd. He was made 
manager of the company’s Calgary refinery 

Others designated as refinery managers 
were W. E. Lundie, who will take over 
the refinery at Clarkson, Ont.; B. A, Barn- 
hill, who will become manager of the 
Moose Jaw refinery, and C. W. Coote, 
who was made manager of the refinery at 
Edmonton. 

Appointed as assistant managers were 
D. G. Berry, assigned to the Clarkson 
plant; R,. C, Beal, who will serve at 
Montreal East; R. M. Donald, Edmonton 
refinery, and H. A. Hornfelt, Calgary re- 
finery. 

Stevens, with the company since 1935, 
has served at the Moose Jaw, Calgary and 
Edmonton refineries and since 1952 has 
been manager of the refinery at Clarkson 
Lundie, started with the company at 
Moose Jaw in 1934. He has been manager 
there several years, 

Barnhill joined the company in 1945 
He has been manager of the Calgary re- 
finery since 1953. Coote succeeds R. 
Watson, who is retiring after 36 years in 
the Manufacturing department. Coote, 
who started with the company in 1944, 
has been assistant manager of the Ed- 
monton refinery for the past year 


Raymond M. Camp is one of five 
named as processing superintendents for 
the new Tidewater Oil Company refinery 
near Wilmington, Del. He was superin- 
tendent of alkylation and isomerization at 
the company’s Avon, Calif., refinery 

Others named as superintendents were 
Lloyd E. Forbes, who was foreman of the 
catalytic-cracking plant at the Avon re- 
finery; M. David Haynes, former chief 
process-design engineer at the Bayonne re- 
finery which was sold earlier this year; 
Robert M. Hunt, formerly supervisor of 
the Paraffine and Lubricating department 
at Bayonne, and E. L. Raun, who was 
process superintendent and acting mechan- 
ical superintendent at Bayonne. 

Four other employes also were selected 


| for supervisory positions at the 130,000- 


barrel-a-day refinery. Robert B. Beattie, 
who was coordinator on the new-refinery 
project, was named superintendent of engi- 
neering, maintenance and _ construction; 
R. S. Stanfield, who was chief engincer 
at the Bayonne refinery, was made refinery 
representative; Arthur W. Lewis, who 
headed the research laboratory at Bayonne, 
was appointed superintendent of tech- 
nology, and Raymond Harrison, Jr., was 
named superintendent of economic plan- 
ning and accounting 


Robert O. McKinley, assigned to the 


Refinery Economics division, is one of six 
appointed as section leaders in the Tech- 
nical Service divisions of the Standard Oil 
Company (Indiana) refinery at Whiting 

Others were Robert J. Austin, assigned 
to the Heavy Oils, Asphalt and Ammonia 
division, and John H, Lovett, of the Light 
Oils division. 

William L, Nemec, Refinery Economics, 
and Robert H. Crowther and Francis J. 
Citek, both of Light Oils, were made group 
leaders. 

In another appointment, Robert W. 
Klipp was named general foreman of the 
analytica) laboratory. 
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For 


Remote Shutoff i_— 
Applications... 


ANNIN 


CYLINDER 
VALVES 


provide the 
complete 
answer! 


... With these advantages : 
Positive shut-off 
Fast action 
Spring to open 
or 
Spring to close 
Globe, angle & 3-way bodies 


Carbon steel and all cast 
and forged alloys available 


Metal seats for high 
temperatures 
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3-WAY OR 4-WAY 
MANUAL AIR ACTUATED 


— a) 
a 


PNEUMATIC CONTROLLER 
ACTUATED 


and absolute shut-off dependability and safety with 


ANNICO TEFSEAL SEATS proven in dangerous 
services, such as Liquid Oxygen, Fuming Nitric Acid, 
Liquid Nitrogen and CO,, Fuels and other 

FLUIDS at all pressures and temperatures —300 to + 450 F 


THE ANNIN COMPANY 


6570 EAST TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 


Coutrol varves 
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Keep your pumps FIT 


with the VALVES 
that fit all pumps 


Your old reciprocating pumps can 
be rehabilitated or adapted to new 
and severe service by fitting them 
with DURABLA Pump Valve Units. 
The patented corrosion-resistant, 
non-warping, pressed metal valve, 
making only “point contact” on the 
stud or sleeve, cannot bind or hang 
up on the guard stem. The open-type 
guard assures free flow of liquid and 
eliminates any possibility of spring 
clogging from hardening liquids. 
DURABLA Pump Valves will 
operate freely under extremes of 
high or low temperature, with high- 


@® 


ly corrosive fluids, and in any posi- 

tion. They will handle vacuums of 

one micron or discharge pressures of 

thousands of pounds per square inch. 

Standard equipment on many 

pumps, DURABLA Valve Units are 

made in fifteen sizes, designed to 

meet over 300 variations in instal- 

lation requirements. They will fit 

any reciprocating pump, new or old. 

A DURABLA engineer will be 

glad to help you work out a plant 

survey covering your valve require- 

ments. Write for bulletin or en- 
gineering assistance. 

DM-2 

Visit us at the 
22nd National 
Power Show 
Booth 385 
New York Coliseum 
November 26 to 30 


DURABLA MANUFACTURING COMPANY 








| of the crude 


Arnold £. Williams, formerly with 
Eastern States Petroleum Company, has 
been announced as president of the newly 
formed Petroleum Analytical-Research Cor- 
poration. The company will offer mass 
spectrometer and analysis. With this and 
other analytical tools, they will provide a 
complete analysis service wherein crude oil 
and distillates may be evaluated, vapor and 
liquid streams analyzed, and natural gas 
composition determined. The company will 
also furnish mass spectrographs and cali- 
bration data should the customer have 
personnel qualified to calculate the final 
results. The company is located on the 
Gulf Freeway, Houston. 


Charles B. Meech has been elected 


vice-president of the 
international division 
of Minneapolis- 
Honeywell Regulator 
Company. Meech, a 
20-year man with the 
company, was man- 
ager of the firm’s in- 
ternational division in 
Europe for four years 
prior to his assign- 
ment as manager of 
the worldwide sales, 
manufacturing, and 
service organization 
Meech graduated 
from Princeton Uni- 
versity in 1936 and joined Minneapolis- 
Honeywell shortly thereafter. During the 
next four years he had various factory, 
engineering, and sales assignments. In 
1940 he was transferred to the company’s 
Toronto office, a post he held until called 
to active duty as an anti-aircraft officer. 
He now makes his headquarters in Min- 
neapolis 


Meech 


W. C. Lane has been named manager of 
the Foreign Trade department by Stand- 
ard Oil Company of California, replacing 
J. E. Black, retired after 45 years service 
with the company. Lane has served Stand 
ard for 30 years, largely in various sales 
posts on the west coast, and for one period 
as head of the New York office. 


| George C. Caine, eastern division 


manager of manufacturing of Tidewater 
Oil Company, has recently announced the 
appointment of eight men to supervisory 
posts at Tidewater’s new 130,000-barrel- 
per-day Delaware Flying A Refinery. 

The new supervisors, and the posts they 
will hold are: Elwood C. Bailey, supervisor 
f area; Robert C. Carter, su- 
pervisor of the cracking area; Roger W. 
Edwards, supervisor of the alkylation and 
polymerization area; Gordon G. Gaddis, 
supervisor of the reforming area; Paul W. 
Jepsen, supervisor of oil dispatching; John 
J. Mack, chief engineer; John Searl, super- 
visor of the utilities and sulfur recovery 
area, and Clarence E. Slater, supervisor of 
the coking area. 


C. J. Bitzer has been named to head 
the newly-created chemical products sec- 
tion of the marketing coordination depart- 
ment of Standard Oil Company (New 
Jersey). Formerly he was sales manager 
of the alcohols and chemicals division of 
an Esso Standard Oil Company marketing 
affiliate. In his new post he will direct 
world-wide petrochemicals market devel- 


114 LIBERTY STREET e NEW YORK 6, N. Y, 


opment for Jersey Standard 
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New Copper Deactivator 
Guaranteed not to freeze! 


This special all-weather UOP Copper 
Deactivator formulation will not freeze 
when stored for extended periods at 
temperatures down to 0° F. We call 
it Copper Deactivator-AW(S50)*, 
since it contains active ingredient in 
50% concentration. This new formu- 
lation completely eliminates the low 
temperature pumping problems com- 
mon to other deactivators. 


AW(S50) gives maximum metal deacti- 
vating efficiency and economy. 


Improved color, too, and because of 
its better solubility and pumping 
properties, it can be injected directly 
into gasoline or other refinery streams 
without the customary dilution with 
aromatic spirits. 


AW(50) is supplied in handy five- 
gallon containers for manual addition 
or blending with other additives and 
in 55-gallon drums for automatic 
injection systems. 


*Trademark of Universal Oil Products Compony 


PRODUCTS DEPARTMENT 


OP UNIVERSAL OIL PRODUCTS COMPANY 


® 
30 ALGONQUIN 


PETROLEUM REFINER 


ROAD, DES PLAINES, ILLINOIS, U.S. A. 
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CORROSION RESISTANT 
HEAT RESISTANT 

















be Supports 


7 
» a can't buy Better Tube Supports... DURALOY Tube 
Supports are alloyed to meet individual corrosion and heat 
requirements. They are alloyed by experienced metallurgists and 
melted and cast by experienced high-alloy foundrymen, both groups 
with experience going back some thirty years, Castings are 
carefully tested in our own laboratories which are completely 


equipped for metallurgical, chemical and physical testing 


Many refineries have been DURALOY customers for years 

Many refineries insist upon DURALOY castings. Whether it's 
straight production or engineering plus production, we are equipped 
to do the job. For more information, send for Bulletin No. 3150-G, 
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Men in the Industry... 


Joseph W. Moorman has been ap- 
pointed Mid-Continent district manager 
for James P. O'Donnell, consulting engi- 
neer with offices in New York and Beau- 
mont, Texas. Moorman will headquarter 
at Tulsa. He formerly was associated with 
The M. W. Kellogg Company, and since 
1947 he has conducted his own practice as 
a consulting engineer, He also is the 
author of numerous articles on catalytic 
cracking 


George H. Meason, formerly with the 


| Technical and Research department of 


Humble Oil & Re- 
fining Company at 
Baytown, Texas, has 
joined the Tennessee 
Gas Transmission 
Company as chief 
process engineer. He 
will develop a _ tech- 
nical organization 
within the company’s 
Plants and Processing 
department. He and 
his staff also will be 
available in connec- 
tion with processing 
and technical prob- 
lems of the Bay Pe- 
troleum Corporation, a wholly-owned sub- 
sidiary. 

Meason has been acting assistant divi- 
sion head in Humble’s Technical Service 
division at its Baytown refinery, He joined 
Humble in 1940, 


Meason 


D. E. Stines has been elected a vice 
president of Creole Petroleum Corpora- 
tion, succeeding N. J. Campbell, Jr., who 
resigned to accept a position in the Law 
department of the parent Standard Oil 
Company (New Jersey 

W. L. Butte and R. E. Mays have been 
elected to the board of Creole Petroleum 
They succeed M. E. Jomes and W. A. 
Greeven who left the company to take 
positions with Jersey Standard 


M. $. Hauser, public relations director 
of The Ohio Oil Company, Findlay, Ohio, 
has been elected 1957 national chairman 
of the QOil Industry Information Com- 
mittee 

Hauser succeeds Richard Rollins, secr: 
tary of The Atlantic Refining Company, 
Philadelphia, Pa. He will assume the 
chairmanship at the OIIC’s next meeting 
in New York in December. 

Vice chairmen elected at the meeting 
were: Kerryn King, The Texas Company, 
New York City, N. Y.; Dwight H. Hills, 
Sinclair Refining Company, Atlanta, Ga 
James M. Patterson, Standard Oil Com- 
pany (Indiana), Chicago; Joe T. Dicker- 
son, Shell Pipe Line Corporation, Hous- 
ton; G. Stewart Brown, Standard Oil 
Company of California, San Francisco 

John S. Cooke, American Petroleum In 
stitute, New York, was re-elected secretary 


Reid Brazell has rec ently been reelec ted 
by the board of directors as president of 
Leonard Refiners, Inc. Other officers 
elected were: J. W. Leonard, chairman of 
the executive committe; E. Allan Morrow, 
L. R. Kamperman, John S. Pfarr and R. J. 
Oosdyke, all vice presidents; Robert L 
Anthony, secretary-treasurer; and Kermit 
M. Pennington, controller. 


eTROLEUM REFINER—V ol. 35, No. 10 





another Blaw-Knox FIRST 
in the Rubber-Resins-Plastics fie/d 


The contract recently awarded Blaw-Knox Company 
by The International Synthetic Rubber Company, 
Ltd.,* will be another significant achievement for Blaw 
Knox .. . design and construction of the first synthetic 
rubber plant in Great Britain, at Fawley, England. 

This and scores of other rubber, resins and plastics 
projects . . . both large and small. . . have provided 
Blaw-Knox the technical skill and practical experience 
needed to best handle your next project ... from pre- 
liminary planning through initial operation and training 
of personnel. We’d like to discuss your plans . 
single unit or a complete plant. 


.. fora 


WM Shhh 


Over the years, Blaw-Knox Company has made many 
important contributions to this industry. For example 
1936 First Dowtherm-heated and cooled Alkyd-Resin 
Kettle .. . for Devoe & Raynolds Company 
1941-First plants to produce GR-S Rubber 
in the United States .. . for Firestone Tire & 
Rubber Co. and U. 8S. Rubber Co 
1951 First Radiant Heated Resin Kettle 
.. for Pratt & Lambert, In 
*Principal shareholders are: Dunlop Rubber Company, Ltd,; 
The Goodyear Tyre & Rubber Co. (Great Britain), Ltd.; 
The Firestone Tyre & Rubber Co.; Michelin Tyre Co., Ltd. 


BLAW-KNOX COMPANY + Chemical Plants Division 


Pittsburgh 30, Pennsylvania « Chicago 1, Illinois 
Birmingham, New York, Philadelphia, San Francisco, Washington, D. C. 
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These EC&M Div. 1 combination Starters 
for Class I, Group D locations give refin- 
ery engineers and construction and design 
companies top value, They require less 
floor space . . . line, motor and control 
leads are brought to conduit connection 
box for quick installation . . . and high 
interrupting capacity is inherent .. . 
50,000 KVA, and no fuses required. 


Oil disconnect switch (on top) may be 
locked open or closed... view windows 
on both sides show switch contacts. Rear 
oil-tank has potential transformer for 
220-volt push button circuit. Type ZHS 
(50,000 KVA) Magnetic Contactor may 
be raised above oil for inspection without 
disconnecting any bolts or leads. 


Before buying, investigate EC&M Com- 
bination Starters they provide 
economy in installation, operation and 
maintenance ... and they're complete in 


every respect. 





50,000 KVA 
INTERRUPTING CAPACITY 


2200-5000 VOLT 
C&M Motor Starters 


ADVANTAGES of this Battery 

of EC&M Starters in a refinery. 

1. Combination Starter with 

self-contained Oil Disconnect 

Switch 

2. All internal wiring complete 
. leads brought to conduit 

box for easy connection to 

power and motor leads 

3. Heavy duty contactor has 

alloy contacts 

4. Slender design reduces floor 

space 

5. Thermal-Magnetic Overload 

Relays give accurate motor pro- 

tection . . . trip instantly on 

faults 

6. Simple 3-wire time-delay 

UVP push button circuit 





Write for descriptive Booklet 1062-VIII 


SQUARE J) COMPANY 


EC&M DIVISION «+ CLEVELAND 28, OHIO 
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Men in the Industry... 


Clyde C. Pryor, former general manager 
of A-1 Bit & Tool Company in Houston, 
has gone into business for himself as a 
manufacturers’ representative. With head- 
quarters at 4002 Northfield Lane in Hous- 
ton, he will represent Nutter Engineering 
Company, Winwell Manufacturing Com- 
pany, Halogen Insulators and Gulf Coast 
Trading Company. Pryor is a former asso- 
ciate editor of PerroLeum REFINER. 


V. H. Goodwin and P. L. Lafosse 
have been named supervising engineers, 
and H. L. Post, senior design engineer in 
Engineering division at Humble Oil & 
Refining Company's Baytown, Texas, re- 
finery. 

Goodwin will be in charge of the group 
that provides engineering guidance and 
inspection service for the lube extraction 
and light oil treating units; Lafosse will 
supervise the group engaged in design 
work on various refinery equipment, and 
Post will handle problems in connection 
with the operation and maintenance of 
refinery power plants and electrical sub- 
Stations. 


Raymond H. Strong, operator-in- 
charge of Shell Oil Company’s Bicknell, 
Calif., gasoline plant, was honored re- 
cently at a dinner held at the Santa Maria 
Inn on the occasion of his 35th anniver- 
sary with the company. 


Robert M. Caplan, Wl, formerly an 
engineer in the Economics and Planning 
division of Esso Standard Oil Company, 
has joined Cresap, McCormick and Paget, 
a consulting firm with offices in New 
York, Chicago and Washington. Caplan is 
a senior associate in the General Manage- 
ment division. His new firm is a counsel 
in management problems. 

While with Esso at Everett, Mass., Cap- 
lan was responsible for studies of refinery 
operations, product costing and informa- 
tion gathering for capital budgets. A 
chemical-engineering graduate from Cor 
nell University, he received his master’s 
degree from Harvard Graduate School of 
Business, where he held the Teagle schol 
arship awarded by Standard Oil Company 

New Jersey). 


Charles L. Fleming, Jr., has been 
elected a vice president and director of 
Esso Research and Engineering Company 
He will serve as the board’s contact for 
research on chemicals, pipelines, lubricat- 
ing oil processes and crude -oil produc tion 

He succeeds Carl O. Tongberg who re- 
signed to become vice president and di- 
rector of The Carter Oil Company. Other 
new appointments in the company include 

®@ Harold J. Rose, appointed coordinator 

of chemical research, He had been in 
that position on a temporary basis 

@ John G. McNab, promoted to succeed 

Dr. Fleming as deputy coordinator 
for petroleum products and medical 
research. He was director of the 
Products Research division 

Miller W. Swaney, named as Dr. Mc- 
Nab’s successor. Dr. Swaney, who was 
director of Enjay Laboratories, will 
be replaced in that position by Elfried 
F, H. Pennckamp. 

Dr. Fleming has been with the company 
since 1938, and became head of the Prod- 
ucts Research division in early 1954. He 
was named assistant director of the Prod- 
ucts Research division in 1950, and asso- 
ciate director in 1953 
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se» 
with KONTO 


Kontol effectively protects a wide variety of refinery equipment. In a 


typical depropanizer application in an eastern refinery, Kontol’s detergent 
action permitted the running time to be doubled. After eight months of 
Kontol usage, corrosion in overhead condenser was not measurable, heat 
transfer coefficient was increased by 33!/3% and tower tray corrosion 
was eliminated. Get similar benefits for your refinery. Your Kontol service 
engineer will gladly show you how and where. 


KONTOL CORROSION PREVENTIVES ARE EFFECTIVE IN 


Crude Stills * Deproponizers * Debutanizers * Depentanizers * Absorbers * Stabilizers 
Platformers * Reformers * Vacuum Towers * Alkylation Plants * Coking Systems * Dewaxing 
Systems * Gas Recovery Systems * Cat Cracker Fractionators 


Alkanolamine Sweeteners Desulfurization Systems 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, Saint Louis, Missouri « 5515 Telegraph Road, Los Angeles 22, Calif. 


PETROLITE LIMITED ) MOORGATE, LONDON EXC ENGLAND 











Worthington announces new centrifugal 
compressor with 6 stand-out features 


Worthington’s GUR multi-stage compressor is the result of intensive surveys 


conducted among the nation’s leading industrial engineering, maintenance and operating 


personnel. Their recommendations, plus Worthington’s famous high quality standards 


of manufacture and design, have combined to produce this advanced compressor! 


The GUR—characterized by maximum 
accessibility plus ease of installation 


and maintenance — offers you: 


1. Casings and diffusers horizontally 


split at centerline with no bolting of the 


diffusers 
antees 


to the casing. This design guar 
maintaining pre-established in 
ternal clearances during reassembly. It 
also simplifies your installation problem 
and permits much greater ease of main 
tenance and inspection. 


2. External Bearings. Mounted com 
pletely external to the casing and open 
Bearing main 
simplified 


to atmospheric pressure 


tenance and inspection is 


Bearing oil is prevented from contami 


nating the gas being compressed 


3. Accommodations for large bleed- 
in bleed-out flows permits handling of 
different levels of refrigeration or step 
loads and 
knockouts with one compressor casing. 


wise compression of process 


4. Liquid injection cooling reduces 
heat of compression. It eliminates need 
to dismantle compressor to clean water 
maintenance associated 


passages and 


with exchanger bundles. 


5. Castweld fabricated design in- 
sures known sound components from 
basic materials to finished product. Cus 
benefits 


tolerance 


tome) because we can control 


between calculated designed 


compressor weights and actual finished 


weight Castings are small and in 


less 


There’s 
shipping dates are realistic. 


spected before assembly. 


scrap risk 
6. Horizontally split enclosed diffus- 
ers allow continuous gas 
through compression range. Compresso1 
casing is not used as part of diffuser. 
Should corrosion or erosion occur, only 
a particular defaced diffuser need be re 
placed—not entire casing. 

The Worthington Multi-Stage com- 
pressor is designed for with air, 
ammonia and most hydro-carbon gases 


guidance 


use 


Five casing sizes 
570 to 


give a capacity range 
82,000 C.F.M. per casing 
ure to 990 psig 
For details, your Worthington 
District Office or write Section A-6121, 
Worthington Corporation, Harrison, N.J. 


from 


with discharge pres 


contact 


WORTHINGTON 
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E. D. McElvain of Phillips Petroleum 
Company has been named manager of its 
Washington, D. C., office, effective July 1, 
replacing R. C. Jopling, vice president, 
retired. C. D. Whitfield, assistant to Jop- 
ling in the company’s Washington office, 
is being promoted and transferred to 
Bartlesville, Okla., to replace McElvain as 
director of the natural gas department's 
industrial development division. 


Lawrence N. Canjar, associate pro- 
fessor of chemical engineering at Carnegie 
Institute of Technology, has been awarded 
a $6000 research grant from the Na- 
tional Science Foundation, to be used for 
research in the field of phase equilibria 
and thermodynamic data for mixtures. 
Professor Canjar, a PetroLteum ReFiINner 
author, is a native of Pittsburgh and re- 
ceived his B. S. and M. S. from Carnegie 
Tech. He was one of four outstanding edu- 
cators at Carnegie Tech chosen this year 
to receive the Carnegie Teaching Award. 


Dr. Giffin D. Jones has assumed new 
responsibilities as director of The Dow 
Chemical Company’s physical research lab- 
oratory. He succeeds Dr. W. C. Bauman 
who recently was named director of re- 
search for the company’s chemicals de- 
partment. Author of a number of papers 
and credited with more than a dozen 
patents in the polymer field, Dr, Jones 
was an instructor in organic chemistry 
at the University of Iowa and a research 
chemist at the General Aniline and Film 
Corporation before joining Dow in 1947 


John W. Gendron, Tidewater Oil 
Company, has been elected president of 
Iricon Agency Ltd., replacing R. S, Stew- 
art, vice president of Standard Oil Com- 
pany (Ohio). Iricon Agency represents 
the five percent interest in the Iranian 
Consortium held jointly by nine American 
companies. Executive posts are rotated 
among officials of the companies repre- 
sented. Stewart, the agency's first presi- 
dent, now becomes a vice president 

Other officers elected to the Iricon 
board of directors are L. C. Bergquist of 
the firm’s London office, vice president; 
David E. Day, Richfield Oil Corporation, 
vice president; J. J. Shrewsbury, Hancock 
Oil Company, treasurer; 8S. K,. McCauley, 
Atlantic Refining Company, assistant treas- 
urer; Raymond W. Ickes, American Inde- 
endent Oil Company, assistant secretary; 
Salone Tyran, American Independent, 
and John K. Schemmer, San Jacinto Pe- 
troleum Corporation. 


F. M. McMillan has been named man- 
ager of the Polymer and Chemical Appli- 
cations department at Shell Development 
Company's Emeryville Research Center 
McMillan, who holds a B.S. degree in 
chemistry from Monmouth College and 
a Ph.D in organic chemistry from Stan- 
ford University, joined Shell Development 
Company in 1937 as a 
at Emeryville. Following various assign 
ments, he was named assistant head of the 
Organic and Applications department in 
1953. In September, 1954, McMillan was 
appointed technical assistant to the Presi- 
dent in New York. He is succeeded by 
C. W. Smith, a graduate of Southern Illi- 
nois Normal University and holder of a 
Ph.D. in organic chemistry from the Uni- 
versity of Illinois. Smith joined Shell 
Development Company in 1943 as a chem- 
ist at the Emeryville Research Center. He 
was named a Research Supervisor in 1952 
and in 1955 was appointed assistant head 
of the Plastics and Resins department 


research chemist 
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John F. Daley, general manager the 


organic chemicals department at E. I 
Du Pont de Nemours & Company, and a 
API, has elected a Du 
Pont director, vice-president, and member 
of the 
him in the departmental position is 
Samuel G. Baker, general manager of the 


photo products department 


director of been 


executive committee Succeeding 


T. R. Corbett has been named manag 
Esso Nederland N. V. in 
charge of refining activities. Corbett, a for- 
mer manager of Carter Oil 
Billings, Montana, has been 
director of Esso Standard 
Belgium 


ing director of 


Company in 
managing 
refinery S. A 
in Antwerp 


Paul A, Best has been appointed presi 
dent of California Crude Sales Company, 
subsidiary of Standard Oil Company of 
California 

Best, previously vice president of the 
company and headquartered in Perth Am 
boy, New Jersey, succeeds J. E. Black, 
who has retired. The new president will 
make his headquarters in San Francisco 

As head of California Crude Sales, he 
will have charge of sales of foreign crude 
oils produced by subsidiary and affiliated 
companics of Standard 


Gasoline Engine 


Welders 


Stationary or portable 
types. 200 amp, 250 amp, 
300 amp, 400 amp, 600 
amp sizes with automatic 
engine idling control 
to save on fuel costs. 


engine 


welder: 


anadie 
best 


electrode: 


for pipe work 


Diesel Engine 
Welders 
Stationary or port- 
able types. 250 amp, 
300 amp sizes, Spe 
cially rugged for 
heavy duty service 
on pipeline construc 

sion, 


LINCOLN SHIELD-ARC WELDERS 


buy-word for dependability 
throughout the petroleum industry. 


More than 85% of all Welders on petroleum 


construction and maintenance are I incoln 
“Shield-Arc’s’”. The reason is simple— 


Lincoln Shield-Arcs can 


“take it”. to 


operate without interruptions, day after day 


WHY 


buy anything 


on the toughest welding jobs. 
See why 9 out of 10 con 
tractors prefer Shield-Arc 


Welders. 


WRITE FOR BULLETIN. Bulletin 
SB-14347 gives specifications 


on gasoline engine welders 


but 
LINCOLN 


SB-14356 gives specifications 
on diesel engine welders 


THE LINCOLN ELECTRIC COMPANY 
Dept. 2205 


Cleveland 17, Ohio 
The World's Largest Manufacturer of 
Arc Welding Equipment 
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Men in the Industry ... 


Eimer R. Erickson has been elected 
president of Northwestern Refining Com- 
pany, St. Paul Park, Minn. Erickson suc- 
ceeds his brother, Arthur T. Erickson, who 
has given up the presidency to devote his 
full attention to other business interests 
Eugene W, Erickson, a vice president, who 
has been with the company for 10 years, 
has been elected to the additional office of 
secretary. J, Gordon Ross, controller, has 
been appointed to the additional 
assistant treasurer. 


post of 


T. R. Corbett, managing director of 
Esso Standard Refinery, S. A., in Antwerp, 
Belgium, has been elected managing di- 
rector of the affiliated Esso Nederland, 
N. V., at The Hague. Succeeding him at 
Antwerp is G, A, Stein, Jr., who has been 
assistant managing director there. Both 
companies are subsidiaries of Standard Oil 
Company (New Jersey) 


Nelson Jones, Humble Oil & Refining 
Company's gencral attorney, has been 
elected a director and general counsel of 
He succeeds Rex G. Baker, 
Baker 


the company. 
who also has been a vice president 
is retiring after 


36 years’ service 


WHY CONSIDER 


UNIFLUX? 





FOR LOWER COST? 


(25% to 50%, Lower) 


FOR COMPARABLE CAPACITY?.. . 


YES! 


(Equal or Better Than Conventional Designs) 


FOR HIGHER EFFICIENCY? ..... 


(Closer Approach to Equilibrium) 


FOR MAXIMUM FLEXIBILITY? 


(Wide Operating Range) 


FOR MINIMUM MAINTENANCE? ... YES! 


(Simplified Installation, Self-Cleaning Characteristics) 


LET US REVIEW YOUR 
SPECIFIC APPLICATIONS 


Ne 7, '; MISCO FABRICATORS. INC. 


o\ + Desteners, Butlders, Fabricators of Heat Resisting Alloy 


* 
< 


VF 


<> and Stainless Steel Equipment 
3564 TOLEDO AVENUE °* 


DETROIT 16, MICHIGAN 


TELEPHONE TASHMOO 5-8360 
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YES! 


YES! 


PETROLEUM 


Bernard L. Evering, who has been 
with Standard Oil since 1934, has been 
appointed a senior research associate in 
the Standard Oil Company (Indiana) re- 
search department at Whiting, Ind. 

In his new position Dr. Evering will 
head a staff of organic research authorities 
in a long-range research program to de- 
velop improved gasolines to meet antici- 
pated requirements 10 years from now 

Recently he has directed fundamental 
research for Standard Oil on a method for 
making superior polyethylene plastic by 
using solid catalysts. This research played 
a part in the commercial development of a 
new type of polyethylene plastic recently 
announced by Standard Oil 

Earlier in his career with the 
Dr. Evering did much of the 
work on isomerization of 
led to the Isomate process for making 
aviation gasoline. He holds many patents 
and has published many papers in these 


and related fields. 


company 
pioneering 
paraffins that 


Hamilton McKenzie 
Murray T. Hamilton, safety superin 
tendent of General Petroleum Corpora- 
tion’s Torrance refinery since 1954, has 
been promoted to manager of the Safety 
department. He succeeds John H. Mce- 
Kenzie, manager of the department since 
1947. McKenzie has been promoted to 
assistant safety director for Socony Mobil 
Oil Company. General Petroleum is the 
western affiliate of Socony Mobil 
Hamilton joined General Petroleum in 
1938 doing construction work. He has 
been in fire protection work for the com- 
pany since 1946. Before becoming safety 
superintendent at Torrance, he was fire 
and safety supervisor at the refinery. Mc- 
Kenzie will be engaged in safety work in 
the worldwide operations of Socony Mobil 


| Fred G. Crosby has been named gen- 


| eral sales manager of Sun Oil Company, 


YES! 


| the company in 


Ltd., Canadian subsidiary of the Sun Oil 
Company, Philadelphia, Pa. Crosby joined 
1931, held various sales 
posts in Ontario, Quebec, and Nova Scotia, 
and was assistant to the managing director 
prior to his recent promotion 


Deaths 


George Koegler, deputy general coun- 


sel, Standard Oil Company (New Jersey) 
died in a New York hospital on September 
14. Keogler had held this position since 
November 1955 when he completed 12 
years service with the Law department 
He was 52 years old. 


Roger S$. Williams, of the Aviation 
trade department of Standard-Vacuum Oil 
Company in New York, died May 24 at 
the age of 55. He began his employment 
with Standard Oil Company (New Jersey 
in 1923 and filled several foreign posts for 
Stanvac during his career 
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Instruments and controls ore substantially flush 
mounted. Temperature controls are carefully 
selected to maintain oil supply temperature 
within + 2° F. Signal lights confirm satisfac- 
tory operation. 








A COMPLETE 


TRANSFER 





OIL HEATING 
SYSTEM 


in one compact 











1. The system is compactly arranged to conserve spuce. To obviate leaks, pipe connections 
are welded wherever possible. The heavy pipe insulotion is securely wired and wrapped 
“PACKAGE” pupneesonng 
2. The workmanlike electrical system provides easy-to-troce circuits. All wire of high 
current capacity is heavy cross section. 


£2. 
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WHITLOCK has developed a standard “package”, with 
ratings of 10 to 50 KW, which includes heater operating 
controls and expansion tank to heat chemically stable 
transfer oils. Since these oils are liquid over considerable 


temperature ranges, they are being used increasingly 
in chemical processing operations. The heating equip- 
ment, previously of special design, is now available as a 
complete, standardized unit to which only oil and elec- 
trical connections need be made in order to permit 
immediote operation. 

The combination of low liquid pressures and high 
liquid temperatures eliminates the need for the applica- 
tion of high pressure design techniques to many current 
processes. This new “package” effectively serves to 
reduce overall equipment costs and to simplify process 
design. 

For additional information and prices, write The 
Whitlock Manufacturing Company, 75 South Street, 
West Hartford 10, Conn. In Canada: Darling Brothers, 
Ltd., Montreal. 
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These Masoneilan 12000 Series Liquid Level 
Controllers are being used for normal and inter- 
face level control on a gas dehydration unit. 


This is one of the versatile 12000 Series Liquid Level Con- 
trollers on a heat exchanger in a power plant installation. 





In Masoneilan 12000 Series Liquid Level Controls... 


Five-Point Versatility Solves 
Processing and Power Plant Control Problems 


Here, in one group of related designs, is a completely versatile and adaptable series of 
liquid level controllers. They offer a one-source solution to the majority of level control 


problems with flow and storage of liquids 


in processing and power plant systems. 


These range, rating and material specifications, and the flexibility in mountings and 
control types presented with the photographs below demonstrate this important 


Mason-Neilan advantage .. . 


Wide Selection of Ranges standard ranges in- 
clude 14”, 32”, 48”, 60”, 72”, 84”, 96”, 108” and 
120”. Ranges with even longer spans can be 
supplied. 


Wide Selection of Pressure Ratings In the 
shorter level ranges, standard ratings are from 
Class 125 ASA in iron to 2500 lb ASA in carbon 
steel; in all ranges from 150 lb to 600 lb ASA in 
carbon steel. Under temperatures up to 100° F 
steel ratings may go as high as 10,000 lb. 


Wide Selection of Materials to meet all usual 
conditions, a variety of materials is available: 


For displacer chambers— iron, carbon steel, bronze, 





Sales Offices or Distributors in the Following Cities: New York 
Syracuse « Chicago + St. Louis - Tulsa + Philadelphia - Houston 
Pittsburgh + Atlanta « Cleveland + Cincinnati - Livonia + San 
Francisco + Boise + Louisville - Salt Lake City + El Paso 
Albuquerque + Odessa + Charlotte - Los ye + Corpus 
Christi - Denver « Appleton - Birmingham - New Orleans 
Dallas +« Seattle « Mason-Neilan Regulator Co., Ltd., Montreal 
and Toronto 


Choice of Control Types 


= 


MASON-NEILAN 


Division of Worthington Corporation 
51 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


carbon molybdenum, chrome molybdenum, stain- 
less steel, Monel, etc. 


For displacers —- Type 304 and Type 316 stainless 
steel, Monel, Hastelloy B or C, Durimet 20, copper 
and solid Teflon. 


For torque tube subassemblies Inconel, Type 
316 stainless steel, K-Monel, Hastelloy B or C, 
nickel, phosphor bronze, Durimet 20, etc. 


There are Masoneilan 12000 Series models for a 
multiplicity of applications . . . industry’s widest 
selection of liquid level controllers. Look to 
Mason-Neilan to answer your problem. Write for 
catalog. 








Choice of Mountings 


A variety of external 
mounting types with 
acrewed or flanged con- 
nections, plus flanged 
types for mounting di- 
rectly on the vessel, pro- 
vide flexibility in meet- 
ing vessel requirements. 


The basic instrument is a proportional controller, left above. In 
addition, proportional-reset and differential-gap types are avail- 
able; and pneumatic set may be added for remote pneumatic 
adjustment of the set-point. Or the instrument may be a pneu- 
matic transmitter instead of a controller. Also, any combination 
of controllers, or a controller and transmitter, right above, may 
be included in a single (larger) case and actuated by a common 
torque tube. 





The instrument may be 
mounted to right or left 
of displacer. The chamber 
types may have a mid- 


nge for field orientation. Top and bot- 
tom flanged connection shown at right. 














Mojcik Hartley Elliott 


Dr. Bruno H. Wojcik has been named 
as manager of all research activities in the 
Industrial Chemicals division of Olin 
Mathieson Chemical Corporation, Dr 
Wojcik came to Olin Mathieson in 1950 
from the Hooker Electrochemical Com- 
pany, Niagara Falls, He is known for his 
work in the polymerization and high pres- 
sure hydrogenation fields, and he holds a 
number of patents on the preparation of 
organic sulfides, fluorides and chlorides. 


George M. Hartley, for the past 4 years 
sales manager of General Electric’s Chemi- 
cal Materials department, Schnectady, N 
Y., has been appointed manager of mar- 
keting for the company’s Metallurgical 
Products department, Detroit. Hartley 
joined General Electric in 1946, and has 
served in market research, advertising and 
sales promotion, employee and community 
relations and materials engineering. He 
was plant manager of the Schnectady 
Chemical Materials Department plant, 
prior to becoming sales manager. 


Hartman Whiteneck Hempel 


David A. Elliott is the newly appointed 
Electro-Span applications engineer for the 
eastern area, it was announced at Pacifi 
Division, Bendix Aviation Corporation. 
Elliott's previous experience includes work 
field engineer for the Government 
Service division of RCA Service Company, 
and with Boeing Aircraft, Wichita, Kan- 
sas. A native of Missouri, Elliott studied 
at the Massachusetts Institute of Tech- 
nology. He received further training with 
the signal aircraft maintenance section of 
the Civil Service, and at the Central Sig- 
nal Corps School while serving with the 


Air Force 


as a 


C. R. Hartman has retired after nearly 
50 years of personal with 
Oklahoma’s petroleum industry, As a vet- 
eran service-engincer for The Cooper- 
Bessemer Corporation, Hartman 


in Oklahoma in 1906 where he began his 


association 


arrived 


career repairing and maintaining compres- 
sor machinery for Cudahy Oil Company 





CUSTOM 
FABRICATING 
D ATA- Request 


New Brochure K-56 


This information on plant 
facilities and services will 
be of value to purchasing, 


procurement and engineering personnel when planning the 


custom fabrication of... 


PROCESS TANKS 


for the Petroleum Processing Industry 
on the West Coast 


Send blueprints for prompt quotation 
on your next job 

PUGET SOUND 
FABRICATORS, INC. 
3670 E. Marginal Way 


PE 


Craftsmen in steel plate and alloys up to 1” 


Seattle 4, Wash. 


Chenault Moore Ulrich 


Within the year, however, he joined The 
Bessemer Engine Company, prede- 
cessor of Cooper-Bessemer Corpora- 
tion. 


L. L, Whiteneck has been elected vice 
president and appointed director of corro- 
sion control and material research of Pli- 
coflex, Inc. Whiteneck is a graduate of 
Washington State College in the field of 
engineering. His past experience includes 
water works design and construction for 
the Metropolitan Water district of South- 
ern California and design and mine de- 
velopment engineer for gold mining com- 
panies in the Philippine Islands 


Gas 


The 


Richard P. Hempel has been named 
manager of liquid filter sales for Dollinger 
Corporation, Rochester, N. Y. Hempel 
joins Dollinger after having been an indus- 
trial Kodak 
break of 


During 


engineer at the Eastman 
since 1941, with a 
years during World War II 


Company 
four 





LEARN 
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Write for YOUR Speediine Fittings Catalog Today... 
it’s the Biggest News in Process Piping in Years! 


® SPEEDLINE is a registered Horace T. Potts Co. trademark. 
Distributors are located in principal cities from coast to coast 


monvfoctured by HORACE T. POTTS COMPANY 
566 East Erie Avenve « Philadelphia 34. Pa. 
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STAINLESS STEEL FITTINGS 


#e 
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IMustrated Pages 
Tell You HOW and 
WHY SPEEDLINE 
FITTINGS 


y 
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© Simplify design and assembly 
@ Cot process piping costs! 


STAINLESS STEEL FITTINGS 
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(A) GLANDS: Clearances between the gland and 
stuffing box, and gland and stem, are such that the 
stem cannot be scored even if the gland is pulled 
down unevenly. 

(B) DEEP STUFFING BOXES: More than adequate in 
all sizes (2” to 24”) to assure tightness and maxi- 
mum packing life. 

(C) BONNETS AND BODIES: Envineered to exceed 
the requirements of all applicable codes and stan- 
dards. They are tough, durable, dependable. 

(D) INTEGRAL GUIDE RIB FACES IN BODY: 
Machined to insure accurate centering of the gate 


(E) STURDY SEAT RINGS: Bottom-seated so that no 


Walworth Series 150 and 300 


CAST STEEL GATE VALVES 
OFFER YOU THESE FEATURES 


for ’round-the-plant service 


recess exists at the back of the ring to cause turbu- 
lence, erosion and pressure drop 


(F) STREAMLINED PORTS: Permit unobstructed flow 
which results in minimum pressure drop and reduces 
the possibility of erosion. 

Walworth Cast Steel Gate Valves can be furnished 
with either flanged ends or butt welding ends. Roller 
bearing yokes are available on the larger sizes. On 
valves 4 inches and larger, by-passes can be furnished. 
Walworth Cast Steel Gate, Globe and Check Valves 
from Series 150 to 2500, are available. For Series 
600 and higher, we recommend Walworth Pressure 
Seal Cast Steel Valves. See your Walworth Distribu- 
tor or write to Walworth for complete information 


WALWORTH 


60 East 42nd Street, New York 17, New York 


SUBSIDIARIES: GUD atoy steet PRODUCTS CO. Cotes CONOFLOW CORPORATION M&H VALVE & FITTINGS CO. 
SOUTHWEST FABRICATING & WELDING CO., INC. WALWORTH COMPANY OF CANADA, LTD. 
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sealing compound 
resists 
gasoline and ol... 


Napseal is fasy to 
work, readily manip 
ulated as the photo- 
graph shows 





J-M NAPSEAL 


Napseal is the compound for those diffi- 
cult sealing jobs where exposure to oils 
and fuels (including aviation gasoline) 
is encountered. Highly adhesive, it 
holds a tight seal, remaining perma- 
nently plastic in the presence of pe- 
troleum derivatives. Napseal retains 
its water tightness, will not dry out 
in service. 

Napseal is easy to work and remains 
workable over a wide temperature 
range. It will not corrode metals or 
cause the deterioration of common sub- 
stances in contact, Neither will it stain. 


Napseal is handy for emergencies and 
other sealing needs. It requires no 
mixing, comes ready to use in beads, 
ribbons and 3” diameter pugs. Data 
sheet EL-64A gives more information. 
Write Johns-Manville, Box sos 
14, New York 16, N. Y. In 4 
Canada, Port Credit, Ontario. iv 


Johns-Manville 
SEALING COMPOUNDS 


For more data on advertised products, use Readers’ Service Cards, last page 











that time he served as a captain in the 
Army Air Force. Hempel is a graduate of 
Cornell University, where he received a 
degree as an administrative engineer in 
mechanical engineering 


Bert R. Chenault has joined the Badger 
Manufacturing Company, Cambridge, 
Massachusetts, as sales engineer and man- 
ager of the firm’s new Houston office. Prior 
to his association with Badger, he was 
employed as a design engineer by Air Pre- 
heater Corporation, as a process engineer 
by the Magnolia Petroleum Corporation, 
and as a sales engineer by the Lummus 
Company. 


Robert E, Moore has been appointed 
sales engineer by Rawson & Company, 
Houston, Texas. Moore graduated from 
the University of Illinois in 1949, receiv- 
ing a B.S. degree in Chemical Engineer 
ing, with honors. He was with the Shell 
Chemical Corporation at Houston for 7 
years, serving in the Technological and 
Operating departments. The last two years 
Moore was an assistant department man- 
ager. 


Dr. William F. Ulrich has joined the 
application engineering staff of the Scien- 
tific Instruments division of Beckman In- 
struments, Inc., where he will work on 
both scientific and process instrumenta- 
tion. Before joining Beckman Dr. Ulrich 
was with Shell Development Company, 
Houston, Texas. He was a member of the 
spectrochemical group in the analytical 
section of the Shell Exploration and Pro- 
duction Research Laboratory. Dr, Ulrich 
received his Ph.D. in inorganic 


chemistry 
from the 


University of Illinois in 1952. 


Dresser Industries, Inc., is changing 
its state of incorporation from Pennsyl- 
vania to Delaware. The change was ap- 
proved by the shareholders at a special 
meeting held in Dallas in July. It was 
made primarily for technical reasons and 
in no way affects or will affect the com- 
pany’s operations 


H. K. Porter Company, Inc., has ap- 
pointed Charles E. Brackbill executive 
staff assistant in production for its Lac- 
lede-Christy Company division. A ceramic 
engineer, will work on specific assignments 
in plant operations, He was manager of 
the Specialties department, Glen 
Shale Brick Corporation, and 
Ceramic Engineer, Production and De- 
velopment for Electric Auto-Lite Com- 
pany, Spark Plug division. 


Gery 
later was 


Chase Brass & Copper Company 
has appointed Herman H. Kremer as staff 
manager of rod and wire. He had been 
district manager of the Chase sales office 
in Charlotte, N. C. Starting his sales work 
with the company in 1945, he was sta- 
tioned at the Chase office in New York, 
in the Indianapolis district and at Char- 
lotte 

Replacing Kremer as district manager 
at Charlotte will be Thomas E, Cox, pre- 
viously a Chase salesman assigned to the 
St. Louis district. 


Walworth Company has elected 
Robert Graves Hess as executive vice 
president. Hess formerly was executive 
vice president of Pesco Products division, 
Borg-Warner Corporation 
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| — MOLENCO 


Aluminum 


GRATING 
IS 
SPARK 
PROOF — 
'\\ CORROSION 
han meme RESISTANT 


wrrrersene 


Ideal for stairs, walkways, platforms, 
where a high degree of traction is neces 
sary along with safety from sparks. Ex 
clusive space-bar design prevents collaps 
ing of the load bearing bar 


Industrial Metals From MOLENCO 


Perforated, expanded or sheet steel, 
stainless, copper, brass, aluminum, car 
bon steel, naval brass plates and a com 
plete stock of industrial metal products 

26 


£ A 
MONCRIEF-LENOIR 


Manufacturing Company 


2103 Lyons Ave. . Houston . 
Branches and Warehouses in 


Dallas + SanAntonio - 
lubbock + 


CA 7-1441 


Temple 
Harlingen 


TO REPAIR PIPE LEAKS — 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


ay : \\ 
vi> ; ~ 
+ ria 


he 


\ 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


tn stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 
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“BEST CUP OF COFFEE 

















Good coffee—the kind that attracts knowing truckers to 

their favorite roadside stops—depends on careful prepara- Look to RMC for Full-Line 
tion, and maintenance at just the right temperature until Instrumentation — for manvfac- 
serving. That’s why manufacturers of restaurant coffee turers and users of processing equipment 
makers have consistently used Rochester Bimetal Dial —and many consumer products. 
Thermometers for years. They know RMC thermometers 

assure customer satisfaction by giving long, trouble-free, DIAL THERMOMETERS 
dependable service. ee 0 
go *< aC 


By the same token, RMC Industrial Thermometers have My ccartiaal 
been first choice with equipment manufacturers and proces- y 
sors in the food, dairy, petroleum, chemical and petro- 
chemical industries. They appreciate their rugged stainless PRESSURE 
steel construction, hermetically sealed fog-proof dial cham- GAUGES 
bers, and the exclusive RMC external dial-reset feature. ‘ 
They, too, know from experience that they can always a a LIQUID 
depend on the lifetime accuracy of RMC instruments. \\ LEVEL 
4 GAUGES 


TELL US YOUR REQUIREMENTS FOR DIRECT MOUNTING 
AND REMOTE INDICATING INSTRUMENTS, AND LET 
RMC ENGINEERING SKILL PROVIDE THE ANSWERS! 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


maureen ROCHESTER MANUFACTURING CO., INC. 
Mantocuring Coe. BB ROCKWOOD STREET + ROCHESTER 10, N.Y. 
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Roots-Connersville Blower Divi- 
sion of Dresser Industries, Inc., Conners- 
ville, Indiana, is establishing a San Fran- 
cisco sales office in the Balboa Building, 
593 Market Street, San Francisco 5, Calli- 
fornia. 

Arlie E. Caudle will head the new 
office. His appointment became effective 
on October | and he assumed responsi- 
bility for the organization and manage- 
ment of the sales territory assigned to the 
San Francisco office, which includes the 
counties in central and northern Cali- 
fornia and western Nevada 

Caudle has been associated with Roots- 
Connersville for more than ten years, 
serving first as Chief Application Engineer 
and then as Manager of Engineering. He 
has a B.S. degree in Mechanical Engineer- 
ing from Oregon State College. 


Rockwell Manufacturing Company 
has announced the promotion of three 
plant managers 

. M. Connor, general manager of the 
DuBois gas meter plant, moves to Pitts- 
burgh as assistant to the vice president; 
Earl Hudson, who was named general 
manager of the Porterville, California, 
plant in January, 1956, succeeds Mr. Con- 
nor at DuBois, 

. A. Fomilyant, general manager of 
the Tulsa, Oklahoma, plant, will assume 
the general managership of the Porter- 
ville plant when it is completed early 
next year. Before that time, he will remain 
in charge of both the Tulsa and Porter- 
ville plants 


Leeds & Northrup Company has 
appointed Wayne L. Besselman coordina- 
tor of technical employment, Besselman 
was formerly section head in charge of 
development and production engineering 
on heat treating furnaces. Before joining 
Leeds & Northrup in 1936, Besselman was 
an instructor in chemistry at Holy Cross 
College, and a process chemical and in- 
strument engineer with the Cities Service 
Refining Company in Boston. 


Lukens Steel Company, through an 
agreement with Reading Aviation Service, 
will place a twin-engine airplane into 
company service early in November. 

The ship will be ready around October 
9 when it will be flown to Reading to 
have radio and electronic equipment in- 
stalled. Its speed and range make possible 
flights to most destinations, coast to coast, 
in a single day with only one stop. The 
plane will carry a pilot, co-pilot and a 
maximum of five passengers at a cruising 
speed of 230 miles per hour 


Elliott Company has extended its op- 
erations outside the U. S. for the first time 
with the formation of a Canadian sub- 
sidiary, Elliott Turbine & Electric Com- 
pany of Canada, Ltd. Initially, the new 
company is operating only as a sales or- 
ganization in Alberta and British Colum- 
bia. However, it is eventually expected 
that the Canadian organization will have 
sales offices in principal cities throughout 
Canada and that manufacturing facilities 
will also be added 

Headquarters for the new subsidiary are 
located at 1835 Yonge Street, Toronto 2, 
Ont. Its Western sales office is at 837 West 
Hastings Street, Vancouver, B. C. 





AP. 


bination of “highest 


At every step 
process we key our 


mation 


centrifuge 
tubes 


..+ the “Standard” in Petroleum Refining 


Doerr centrifuge tubes 

type shown (Cat 
come the “standard” in petroleum refining 
because they embody the unbeatable com 
quality 


in the 
methods and machines 
to the work which our glassware will be 
called upon to do in industry 
factory performance 
tubes, therefore, is a tribute to the rugged 
ness and accuracy which result 
infinite attention to detail 

We are one of the few manufacturing 
firms registered with the A.P.! 
to manufacture the A.P.! 

If you ore not using Doerr centrifuge 
tubes now, send today for detailed infor 


BEFORE YOU BUY, MAKE 
THE “TWO-WAY” TEST! 


Check 


E 
SAMPLE 


shows how C-5 solves 


“HIGH -TEMP”’ 
THREAD PROBLEMS! 


especially the 
#C2-25) have be 


-lowest price 


manufacturing 


The satis 


of these centrifuge 


Prove 
STUD 


from this 


as qualified 
centrifuge tubes 


somples of 


Davison Chemical Company, Divi- 
sion of W. R, Grace & Co., has created 
new operating divisions along product 
lines, in charge of general management 
executives 

Heading the Chemicals, Agricultural 
Chemicals and Mixed Fertilizer divisions 
as vice-presidents and general managers 
are respectively F. C. Nicholson, formerly 
vice president for chemical operations; 
David N. Hauseman, formerly vice presi- 
dent for marketing, and W. N. Watmough, 
Jr., who remains in essentially his previous 
position. 

R. D. Goodall is advanced to general 
manager of Davison’s Petroleum Catalysts 
group. He was formerly assistant vice 
president in marketing. A. R, Worrall, 
formerly manager of Davison’s Curtis Bay 
Works, heads industrial chemicals, and 
D. P. Barrett, formerly sales manager of 
industrial chemicals, is in charge of rare 
earths, 


National Carbon Company, a divi- 
sion of Union Carbide and Carbon Corpo 
ration, is doubling the expansion plans it 
disclosed last April by increasing its an- 
nual productive capacity of carbon and 
graphite electrode products by more than 
100 million pounds. 

Included in the latest expansion will be 
both new construction and revamping of 
existing facilities at electrode products 
plants at Columbia, Tenn.; Clarksburg, 
W. Va.; and three plants at Niagara Falls, 
N. Y, Electrode products include carbon, 
coke, and graphite materials in the form 
of electrodes for electric furnaces in the 
steel and chemical industries, anodes for 
chemical producing cells, and carbon re 
fractories for furnace linings 


SCAN 


it to satisfaction that C-5 ENDS 


SEIZING AND GALLING EVEN AT 1800° F 


your own 


Leading petroleum processors are now using 
C-5 for flange bolts, studs, and all other thread- 
ed surfaces on reactors, cat crackers, auto- 
claves, heating exchangers, catalytic reform- 
ers, pumps and valves, etc., and other applica- 
tions where temperatures are up to 1800° F. 

Fel-Pro’s exclusive C-5 colloidal copper 
formula “‘copper-plates"’ metal . . . gives maxi- 
mum cushioning and protection to 1800° F. 
without breakdown. 

C-5 prevents galvanic action—eliminates 
pitting even where dissimilar metals are joined 
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Write today for your rarer Test Sam 
ple CAN. Felt Products Mfg. Co., 1646 
Carroll Ave., Chicago 7, Ill. 


‘HIGH-TEMP” 


Vv Prevents Stud Breakage 
V Ends Stainless “Pitting” 
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Write for name of nearest dealer. 


DOERR GLASS COMPANY 


Vineland, N. J. 
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SMITH VALVES were designed 
and engineered only after years of 
exhaustive study and research in the 
engineering departments of the 
Refinery, Chemical, 
Process industries. The combined 


Power and 


ideas and special features suggested 
by the Design Engineers, Material 
and Specification Engineers, Process 
Piping and Maintenance Engineers 
of these major industries have been 
buile into SMITH VALVES. 
Enthusiastic reports from these in- 
dustries are a clear indication that 








October, 1956 





SMITH VALVES have successfully 
passed the test of actual operation 
and have more than justified the 
many years of consultation and re 
search which preceded their intro- 
duction to the market. 

Because they are precision-built to 
the most exacting standards of accu- 
racy, using only the highest quality 
materials and the utmost in manu 
facturing skills, SMITH VALVES 
are guaranteed stronger, safer and 
easier to operate at lowest possible 


maintenance cost. 


Specify SMITH VALVES for longer 
trouble-free life in service 
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Now to supply both ~ 


Power. 
Clark introduces 


Mark TA Features 


Quick starting—2 minutes to full load 

Quick shutdown — instantaneous—no turning gear 
Field proved-—forty units delivered 

Light weight—lcess than 6 tons 

Compact—only 16’ long, portable 

Long ltife—conservative blade temperatures 

Air cooled -—long life—cool outer surface 
Packaged-shipped assembled, ready to install 
Fuel versatility —liquid or gaseous 

Installation flexibility —up or down duct connections 
Variable speed-—physically separated turbines 
Single combustion chamber—|asts a lifetime 
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and Steam 
the Mark TA Gas Turbine 
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Power to drive a generator, pump or centrifugal compressor 
and low or high pressure steam for process use . . . the new 
Clark Mark TA 1130 bhp gas turbine will do both when 
equipped with a waste heat boiler. In addition to the 1130 bhp of 
rotative energy the turbine-boiler package will deliver 9500 Ibs. 
of steam per hour at a combined fuel utilization of up to 79%. 
It’s the most modern, compact and efficient power plant 
combination you can install! 


The new turbine is also well suited to driving rotative loads 
without a waste heat recovery system. Its light weight, compactness 
and quiet, practically vibrationless operation makes it ideal for 
marine or portable use as well as for permanent installation. 

Your nearest Clark representative will be pleased to give you 


all the facts about Clark gas turbines in sizes to 8500 bhp, 
or write for bulletin 142. 


CLARK BROS. CO. OLEAN, NEW YORK 
One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


Gas Turbines 
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West End Chemical Company and 
Stauffer Chemical Company merger was 
approved recently by the stockholders of 
both companies at special meetings. 

Of the 3,076,705 shares of Stauffer 
common stock outstanding, 89 percent 
were voted in favor of the merger while 
06 percent voted against 

Of the 2,012,197 shares of West End 
common stock outstanding, or 85 percent 
were voted in favor of the merger and 
4 percent voted against 


Beckman Instruments, Inc., Helipot 
division, has completed its move from 
South Pasadena and vicinity to temporary 
quarters in Costa Mesa preparatory to 
the occupation of a new $2 million plant 
early next year in Newport Beach 


Olin Mathieson Chemical Corpo- 
ration and Revere Copper and Brass, 
Inc., announced the formation of a jointly 
owned $231 million company to produce 
180,000 tons a year of primary aluminum. 
The company will be called the Olin Re- 
vere Metals Corporation, President of the 
new corporation will be Walter F., O’Con- 
nell, who will also continue as executive 
vice president in charge of Olin Mathie- 
son's aluminum program. Ownership of 
Olin Revere will be on a 50-50 basis. 


Fischer & Porter Company, Hatboro, 
Pa., has announced the appointment of 
Norbert Weber as European manager. In 


this newly created position in the com- 
pany’s International division, Weber will 
coordinate engineering, production and 
sales of Fischer & Porter's four European 
manufacturing affiliates and nine engi- 
necring representatives. He will be based 
at Fischer-Van Winkel, N. V., The Hague, 
Netherlands. 


Schutte and Koerting Company 
has appointed John H, Peterson as man- 
ager of the company’s New York office. 
Peterson joined Schutte and Koerting in 
1934, He served the company as chief 
draftsman of the Jet department and, 
later, as assistant manager of the same 
department before being transferred to 
the New York office as sales engineer. 
Peterson takes over the duties of C. T. 
Keet, now retired. 


Solvay Process Division, Allied 
Chemical & Dye Corporation has ap- 
pointed John C. MacLeod as assistant 
director of operations and Bennett D. 
Buckles as assistant to the vice president. 
MacLeod, manager of Solvay’s Syracuse 
plant since 1953, is succeeded in that post 
by Clyde A. Kitto, currently manager 
of the company’s Baton Rouge plant. 
Since joining Solvay in 1946, Buckles has 
held such positions as technical assistant, 
general foreman and soda ash supervisor. 


Dollinger Corporation has selected 
Maurice I. Roth, Jr., to fill the newly- 
created position of sales manager for orig- 
inal equipment, Liquid Filters division. 
Roth joins Dollinger after representing the 
Indiana Cornmercial Filters Corporation 
in Cleveland for six years 


Catalytic Construction Company 
of Philadelphia has been awarded a con- 
tract by the Brookhaven National Labora- 
tory for the design, fabrication and erec- 
tion of a utility test loop at the laboratory. 

Work on the project is now underway 
and is expected to be completed in the 
Spring of 1957, The utility test loop, cir- 
culating molten bismuth, will be used to 
test heat exchangers, controls and instru- 
mentation as part of Brookhaven’s Liquid 
Metal Fuel Reactor program. 

Brookhaven National Laboratory, lo- 
cated at Upton, Long Island, is operated 
by a group of nine universities in co- 
operation with the Atomic Energy Com- 
mission 


Rockwell Manufacturing Com- 
pany’s meter and valve production in 
the Southwest and midwestern states will 
be doubled within the next two years, 
and plans have been made for adding pro- 
duction of several new valve lines at their 
three-year-old plant at Sulphur Springs, 
Texas. 

A large part of the company’s new 
valve product program has been shifted 
to Sulphur Springs where the company 
has established a school for bringing 
utility, petroleum, and chemical engineers 
up to date on latest valving and valve 
maintenance techniques. 


General Electric Company has picked 
DuPuy Oxygen & Supply Company of 
Waco, Texas, as a General Electric weld- 
ing equipment distributor, The new dis- 
tributor, located at 1429 Webster Street, 
will handle the complete line of welding 
equipment. 
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GEAR-WITHIN-A-GEAR 
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in either direction. 


. . for all grit-free 
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PRESSURE VESSELS 


FOR 


PETRO-CHEMICAL PLANTS 





We invite 
your inquiries 


OUTHERN | 
ENGINE & PUMP COMPANY, 


MANUFACTURERS + #=MACHINERY FACTORS + CONTRACTORS 
Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi and Beaumont, Texas. 











You can use the wide experience of St. 
Mary Iron Works when you build pressure 
vessels. Our thoroughly experienced staff of 
designers, engineers and fabricators will 
furnish the equipment you need. Consult us 
before you start new construction. 


ST. MARY IRON WORKS 


Steel Fabricators for Half a Century 
FRANKLIN, LOUISIANA 
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Quick facts about the services and equipment available to help you 


Corrosioneering 


News 


reduce corrosion and processing costs. 





Published by The Pfaudler Co., Rochester, N.Y., U.S.A. 





Why Pfizer chooses Pfaudler 
equipment to help produce 
lifesaving antibiotics 


Chas. Pfizer & Co., Inc., uses Pfaudler 
glassed steel equipment to make 
Terramycin and Tetracyn —as well 
as many other antibiotics. If product 
purity is as important to you as it 
is to Pfizer, you too can rely on 
Pfaudler glassed steel. 

Because the conditions for produc- 
ing antibiotics are so exacting, phar- 
maceutical plants are equipped with 


only top-quality material. Pfizer re- 
lies upon Pfaudler glassed steel re- 
actors not only to assure the purity 
of their product but to maintain high 
yield as well. Several of these 
Pfaudler reaction kettles appear in 
the above picture of Pfizer’s anti- 
biotic recovery plant. 

Only hard smooth glass comes into 
contact with your product if it’s 
processed in a vessel like these. 
There’s no chance of contamination 

and you can clean glassed steel 
easier and quicker than any other 
material. Every batch is as pure as 
the one before. 

If consistent yield and absolute 
purity are as essential to your proc- 
ess as they are to the makers of 
antibiotics, you should consider 
glassed steel equipment, resistant to 
both acid and alkaline solutions. To 
learn more about Pfaudler glassed 
steel—and alloy—products, send for 
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the “Buyer’s Guide.” The coupon is 
for your convenience. 


Unique new evaporator 
You can test your own product—and 
in that way uncover areas of greater 
profit—with Pfaudler’s new wiped- 
film evaporator for 
vacuum distillation. 
A floating carbon 
blade cleanly wipes 
the peripheral evap- 
orating surface to 
promote a very thin 
film and turbulence 
—~creating higher 
heat transfer rates 
and faster evapora- 
tion. 
Two models are 
available now: a 
two-inch laboratory 
evaporator and a 12- 
inch pilot plant unit. 
For more informa- 
tion, contact your 
Pfaudler representa- 
tive or write for our 
bulletin. 


How Armour provides 
on-the-spot technical aid 


Recently Armour Laboratories 
opened new pilot plant facilities in 


Name 
Title 
Company 


Address 
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THE PFAUDLER CO., Dept. PR-10, 


Please send data on [1] Buyer’s Guide 


Rochester 3, N.Y. 


() Pilot plant equipment [] Wiped film evaporator 





Kankakee, 


used to 


which will be 
new 


Illinois, 
develop processing 
techniques for pharmaceuticals. 

In order to provide on-the-spot 
technical Armour uses 
only the very latest equipment and 
techniques. A typical feature is a 
novel six-paneled board 
which gives the pilot plant an un- 
usual flexibility. In the picture 
(above) an operator is connecting a 
Pfaudler “P” series glassed steel re- 
actor to one of the panels for vacuum 
and refrigeration. 


assistance, 


service 


Such services as water, air, steam, 
vacuum, and propylene glycol re- 
frigerant may be hooked up to the 
portable equipment at the labora- 
tory. Armour uses the Pfaudler 
glassed steel reaction kettle as a 
portable extraction vessel. 

You can learn more about the 
Pfaudler “P” series of small process 
units by sending for Bulletin 881 
Mail the coupon today. 
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Kaiser Steel Corporation has ap- 
pointed Michael Montalbano director of 
computer research. In his new position, 
Montalbano will direct the application of 
data processing equipment and mathe- 
matical techniques to Kaiser Steel’s opera- 
tions both at the home office and the steel 
mill at Fontana, California, 


General Electric Company has ap- 
pointed Dr, Milton L, Weiner of Detroit, 
Michigan, to the Chemical Insulation Unit 
of their Materials and Processes Labora- 
tory, Large Steam Turbine-Generator de- 
partment, 

Dr, Weiner was a Predoctoral Fellow 
of the Atomic Energy Commission while 
engaged in his doctoral research. He was 
employed by the Ethyl Corporation for 
four years prior to joining the General 
Electric Company, and is presently carry- 
ing on applied research in the field of 
organic resins. 


Jones & Laughlin Supply Division, 
Tulsa, Oklahoma, has selected John P. 
Gregor as sales representative—drilling 
equipment, He will be headquartered in 
the Houston sales office and will promote 
the sale of drilling equipment in the Texas 
and Louisiana Gulf Coast districts. 

Gregor, a mechanical engineering grad- 
uate of Louisiana State University, has 
considerable experience in the drilling 
equipment field. Prior to joining J&L 
Supply last June, he held the position of 
general merchandise manager at the Unit 
Rig & Equipment Company in Tulsa. 


(AIR * GAS* AMMONIA) 


Our detailed 
proposal for 
improving 
efficiency of 
your 
compressor 
will be sent 
without 
obligation. 
Send name, 
bore, stroke, 
and speed of 
machine. 


Peak performance, maximum efficiency, greater output, and 
lower power costs can be built into your oldest, and of course 
your newest, compressors by the installation of VOSS VALVES. 


heck THESE VOSS VALVE ADVANTAGES: 


M Quiet, vibration-free operation 20 to 60% more valve area 
less power consumption ™ minimum pressure loss utmost safety 
# normal discharge temperature lower operating costs 
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Russell Abbey 
Fischer & Porter Company, Hatboro, 
Pa., has announced the appointment of 
two regional managers for data reduction 
and automation equipment, Harold L. 
Russell becomes Eastern regional manager, 
with headquarters in Hatboro, Pa. For the 
past seven years Russell was employed as 
a sales engineer by Minneapolis-Honeywell, 
William C. Abbey becomes Southwest 
regional manager with headquarters in 
Houston, Texas. Abbey was previously 
associated with Manning, Maxwell, and 
Moore as sales engineer, and with Socony- 
Mobil as process engineer. 


Universal Oil Products Company 
has appropriated more than $1 million to 
improve existing facilities and construct 
new processing equipment for development 
work as well as manufacturing. Most of 
the amount appropriated will be spent on 
facilities in the company’s Chicago area 
locations at McCook and Riverside, al- 
though a sizable sum would go for a new 
addition to the company’s Shreveport, La., 
manufacturing plant. 


wa = 25 


install VOSSVALVEs in your 
compressors for peak performance 


H. H. VOSS CO., IN¢ 


54, N.Y 
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General Electric Company has ap- 
pointed Thoams S, Teague, supervisor of 
the Malta Flight Propulsion Laboratory, 
Aircraft Gas Turbine division, Evendale, 
Ohio, as manager of materials in the 
manufacturing section of the company’s 
Metallurgical Products department, De- 
troit. 

Teague, who at one time was associated 
with Bethlehem Steel, served in manufac- 
turing and engineering capacities in the 
company’s Chemical, Apparatus and De- 
fense departments. He also was formerly 
production manager of Alnico operations 
in Schenectady, N. Y. 


Minneapolis - Honeywell Regula- 
tor Company recently announced the 
purchase of the Hathaway plant in Boston. 
The three-story, 250,000-square-foot plant 
will house Honeywell’s Transistor division 
which is scheduled for transfer to the 
Boston area from its present location in 
Minneapolis. The activities and adminis- 
tration will be integrated with those of 
Honeywell’s Doelcam division, also located 
in Boston. Production facilities for manu- 
facture of the Doelcam division’s line of 
gyroscopes, synchro motors, and other pre- 
cision electro-mechanical servo compo- 
nents will also be consolidated in the new 
plant. 


Fischer & Porter Company, manu- 
facturers of industrial instruments, chlo- 
rinators, precision glass products, and data 
reduction systems, declared a quarterly 
dividend of 12'% cents per share on 5 per- 
cent preferred shares payable October 1, 
1956, to holders of record September 15, 
1956. This is the fifth consecutive quar- 
terly dividend to be paid on the 5 percent 
preferred shares since their issuance in 
August, 1955. 


Olin Mathieson Chemical Corpo- 
ration has appointed Robert S. Smith 
market development manager of the For- 
est Products Division. Smith will direct 
all the activities relative to the division’s 
market development program—advertis'ng, 
sales promotion, sales control and analysis, 
market research, the art department, sales 
publications and industrial field analysis 

Smith had been on the sales staff of the 
division prior to his appointment. He will 
make his headquarters in West Monroe, 
Louisiana 


Dean Brothers Pumps, Inc., Indian- 
apolis, Ind., has recently appointed Brown 
& Sites Company, Inc., New York, N. Y., 
export distributors of industrial and proc- 
ess equipment, as their foreign sales dis- 
tributor. Brown & Sites will be respon- 
sible for sales to all foreign purchasers 
outside the United States, Alaska and 
Canada. 


Bayonne Research Laboratory 
has added Dr. Gordon E. Zima as a re- 
search metallurgist. Dr. Zima will work 
in the field of high temperature metal- 
lurgy, including research on the physical 
chemistry of the process of preparing 
alloys by melting under a high vacuum 


A. Y. McDonald Manufacturing 
Company has announced that Robert 
E. Sage will join them as general sales 
manager of Factory Products division 
Formerly assistant sales manager of the 
Lincoln Electric Company in Cleveland, 
Ohio, Sage is a mechanical engineer from 
Louisiana State University. 
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r call us for information as to how our experience may 2 to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STOWE & WEBSTER, Ine. 
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Drills were chewing their 
way down for about 2000 
feet in the search for oil in 
1916. Today's drilling depth 
is more than double that. 


The change in drilling that 
forty years has brought well 
symbolizes many advances in 
the petroleum and chemical 
industries. Engineers have 
dug more deeply into the 
secrets of nature, too... 
have designed plants and 
processes to wrest new prod- 
ucts and services from pe- 
troleum, ores and elements. 





We mentioned 1916 because 
that is the year Sun Ship was 
founded. It has long served 
the swift-growing needs of 
petroleum and chemical in- 
dustries. Year by year, the 
engineering skill and facili- 
ties of the great Sun Ship 
plant have proven their ability 
to meet the demands for 
plant and equipment keyed 
to the swift pace of prog- 
ress in these and other 
important fields. Sun Ship 
keeps pace with progress. 


SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 
ON THE DELAWARE + CHESTER, PA. 
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Rockwell Manufacturing Company 
has appointed Paul A. Mankin, chief en- 
gineer of the company’s new Central 
Liquid Meter Research and Development 
department, 

According to Lloyd A. Dixon, Jr., vice- 
president in charge of the Meter and 
Valve division, the new appointment adds 
the fourth in a series of new centralized 
research departments which the company’s 
two major divisions have set up here. 


American Machine and Metals, 
Iinc., United States Gauge Division, 
Sellersville, Pa., announced the appoint- 
ment of M. S. Jacobs & Associates, Inc., 
as a U. S. Gauge Master Distributor. In 
addition to serving as distributor for all 
USG gauges and pressure instruments, 
M. S. Jacobs & Associates, Inc., will also 
serve as distributor for the complete USG 
Gotham line of indicating, measuring, re- 
cording and controlling instruments 


Barth Engineering Company, Oak- 
land, California, has been appointed to 
handle all products of Peerless Manufac- 
turing Company and Sillers Engineering 
Company of Dallas, Texas 

Barth Engineering Company will handle 
the sales on Peerless and Sillers products 
in the northern half of California. 


United States Steel Corporation 
has appointed Thomas L. Campbell as 
assistant manager, production equipment 
sales, Long Beach, Calif 

Campbell was employed by the division 
in 1937. He left the employ of “Oilwell” 
in 1942, returning in 1952 as assistant dis- 
trict manager at Long Beach. In 1955 he 
was appointed assistant manager—tubular 
at Los Angeles, the position he held prior 
to his present appointment 


Stauffer Chemical Company has re- 
cently added Billy Dean Scallorn, a chemi- 
cal engineer, to its technical staff. Scallorn 
graduated with a B.S. degree in chemical 
engineering in 1956 from the University 
of Texas, and previously worked at the 
Fort Worth plant of the Consolidated 
Chemicals division of Stauffer 


Walworth Company has contracted 
to acquire all the outstanding capital stock 
of the Grove Valve and Regulator Com- 
pany, and Grove Controls, Inc., both of 
Oakland, Calif., Fred W. Belz, Walworth 


president, announced 


A. ©. Smith Corporation has ap- 
pointed H. D. Leisenring sales 
manager of the Meter Products division, 
located at the company’s Pacific Coast 
Works in Los Angeles. Previously he was 
in the east 
merchandising 


general 


sales manager coast 
sponsible for 


meters and gasoline dispensers 


area, re- 
petroleum 


Leisenring also becomes A. O. Smith's 
official representative to the Sales and 
Advisory committees of the Gas Pump 
Manufacturers Association. He will main- 


tain his New York office 


Shell Chemical Corporation today 
announced a nine cents per pound increase 
in the price of its regular grade Ionol, 
effective October Ist. The increase will 
raise the price from $.91 to $1.00 a 
pound in drums of car load lots and from 


$.95 to $1.04 LCL 
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LITHIUM METAL AND ALLOYS 
LITHIUM HYDRIDE 

LITHIUM HYDROXIDE 

LITHIUM CARBONATE 

LITHIUM CHLORIDE - BRINE . etc. 


raid 


Pioneers in Lithium 
Since 1901 


MAYWOOD CHEMICAL WORKS 


MAYWOOD, NEW JERSEY 
ESTABLISHED 1895 











ALUMINUM GRATING 
- 
WALKWAYS & HANDRAILING 


WASHINGTON ALUMINUM 


Company, Incorporated 


Baltimore 29, Maryland 


phone: Arbutus 2700 


High strength, non-corrosive, WACO 
walkways and handrailing provide 
complete non-skid, non-sparking safe- 
ty. Designed and custom fabricated 
to your special requirements 

Write Dept. 9-J for additional information 


Write also for information on: 
e Pressure Vessels 

e Processing Tanks 

e Storage Tanks 

e Heat Exchangers 

e Towers @ Gratings 


Our pressure vessels and tanks are de- 
igned and built to comply with the re 


quirement f h ASME code and we 


i suthorized to apply the appropriate 
symbol 


Call your neareat WATO office 


New York——Murray Hill 7-0926 
Liberty 2-7917 

Erie View 1-3165 
Capitol 5-6388 
Yukon 6-2803 
Main 8930 


Boston 
Cleveland 
Houston 

San Francisco 


Seattle 
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° Monsanto Chemical Company '*s Norton Company has created thre: 
Suppliers te organized separate sales sections for agri- new divisions in a reorganization during 

cultural chemicals and for industrial chem- September. The three new divisions are 

icals within the sales department of the the Abrasive division, headed by John 

The Babcock & Wilcox Company company’s Inorganic Chemicals division Jeppson as vice president and general 
‘ manager, the Refractories division with 

has named Ralph R. Ryan as sales repre At the same time, the organization o! Williz 
sentative of the Detroit district of their the division’s research department has been liam 
Tubular Products division. He will serve aligned to provide strengthened research 
under the direction of Frederick Fogle- ®°'V!ty, parte ularly in connection with 
song, manager of the district those phosphorus and nitrogen products of 


the division which are raw materials for 
Formerly a member of the division's , - , * Square D Company has elected 
Milwaukee sales office. Mr. Ryan started various segments of the agricultural in a “ 

. » 4 yi ‘ dusre Wilbur H. Peter, Jr., a vice president and 
as a student engineer with the company . ) he 
in 1950. He joined the Chicago office in The move in both departments is the 
April, 1951, under the training program result of consolidation in the division for 
and Jater became office manager there sales and research on nitrogen products 
Early this year he served for several previously handled by the Lion Oil Com- 
months in the Milwaukee district office pany division 


G. Fallon as general manager, 
and the Electro-Chemical division, headed 
by Howard Be Daly as Vice president and 


general manager 


will become division manager of the 
Electric Controller division in Cleveland, 
effective Oct. 1 

Previously works manager of the divi 
sion, Peter succeeds Alvin C. Dyer, who is 
retiring as vice president and division 
manager but will continue active with 
Square D as a consultant on the applica 
tion of the company’s electrical controls 
to steel mill and related heavy industry 


° operations, a field in which he has been 

aBalslas Are Effective active for almost a half-century 
© asieaunintion oa Peter joined Electric Controller and 
Manufacturing Company as a sales traines 
in 1937 and has been works manager since 
the firm was merged into Square D last 
year as a division. He served as a field 
snsaiditeuoaneneunttininenalsinalal | engineer in Electric Controller's Pitts- 
burgh office for seven years and subse 
quently held various production and per- 
sonnel responsibilities in the Cleveland 

plant 


Jones & Laughlin Supply Division 
has appointed T. G. Row and P, J. 
Fischer, Jr., as sales representatives at 
Rangely, Colorado, and St. Elmo, Illinois, 
respectively 

Row, formerly manager of the J&L 
Supply store at Rangely since April, 1953, 
has been with the firm since February, 
1949, when he started as a storeman at 
Powell, Wyoming. Later, he served in the 
capacities of field salesman and local store 
manager at various points in the South 
— ee and North Rocky Mountain districts 


Fischer joined J&L’s Wichita Falls 
| Texas, store force as a storeman in March, 
1952, and remained there until his trans 


fer to Sherman, Texas, in May, 1955 


fo f Fy | American Cyanamid Company has 
appointed Thomas P, Turchan assistant 
; general manager, Industrial Chemicals di 
vision 
Versatile: Effective throughout a wide pH range and Prior to this appointment, Turchan was 


* } } if — t . ti manager ot manufacturing of the com 
mneorilor concentration, pany’s Agricultural Chemicals division. He 


Non-fouling: Maintain high heat transfer rates at joined Cyanamid at the Niagara Falls, 


; ‘ ° Ontario, plant where he was subsequently 
product side temperatures up to 600°F. and higher. amuhasd plant manager shits 





Labor saving: May be proportioned directly from the Fine Organics, Inc., 211 East Nine 
drum. No mixing — no chemical vats. teenth Street, has announced that they 


’ 9 i - — —— . . -_ - . : have been licensed by Gulf Oil Company 
Why? Because the Penechromes have been using the io sanaaieiedss dull aah alielited ghanale 


combined effect of zine chromate and penetrants particularly butylated hydroxy toluene 
for many years. BHT). 

Fine Organics will manufacture this 
When you contact your Wright Field Engineer you will be chemical in _ grades: a technical grade 
leasantly surprised at the modest cost to use these outstand- proved to be 2 powerful anti-oxidant 
_ ote > when used as a fuel additive, and a food 
ing inhibitors. ... One of them can solve your exact problem. grade exhibiting superior qualities when 
Ask your Wright Engineer to survey your water using sys- used as an anti-oxidant for vegetable fats 

tem and submit our recommendations for a comprehensive and treatment of crazy chick diseas« 
water conditioning program without obligation. Beckman Instruments has named 
Michael S, Dayton as assistant marketing 

WRIGHT CHEMICAL CORPORATION manager of its Berkeley division 

GENERAL OFFICES AND LABORATORY Former sales manager for Beckman’s 


Arga division, Dayton graduated from the 
tight 615 WEST LAKE STREET, CHICAGO 6, ILLINOIS University of Michigan with a BS. in 
Offices in Principal Cities 


CHEMICALs (Havana, Cuba: Domenech & Co., S. A., 405 Obrapia) electrical enginecring, and was employed 
by both Sperry Gyroscope Company and 
@ Softeners, Filters and other external Treating Equipment Lear, Inc. before affiliating with the Beck- 


@ Nelson Chemical Proportioning Pumps man organization 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 





for catalytic cracking- 
— 


for catalytic reforming— 
XY 








roved octane num- 


Pelleted, platinum catalyst offers imp 
alyst that provides 


ber. An advanced Houdry reforming cat 

increased activity and stability with no increase in cost. 
PARTICULARLY COMPATIBLE WITH HOUDRIFORMING 
AND HOUDRY 1SO-PLUS PROCESSES 





HOUDRY PROCESS CORPORATION 


1528 
WALNUT STREET, PHILADELPHIA 2, PA 


ae 
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The heat transfer and protess units 
shown are only a very few of the 
many designed and fabricated by 
Manning & Lewis Engineering Co. 
every year. 


This confidence must be warranted: 


Our customers have proof, from long 
association that their heat exchange 
and process equipment will be: 


DESIGNED 
. +. for Top Quality Performance \ 


ENGINEERED 


...» for Economy and Efficiency 


FABRICATED 


» +». With strict adherence to specific&- 
tions and drawings 


These claims are for US to 
prove! Send us your next 
job for quotation. 


We are accustomed to 


working with all ferrous 
and non-ferrous metals. 


§ REPRESENTATIVES IN PRINCIPAL 


For more data on advertised products, use Readers’ Service Cards, last page 
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Hercules Powder Company wil! 
enter into the wood naval stores industry 
in Mexico for the recovery and utilization 
of pine stumps 

Hercules’ entry into this business was 
carried out through the acquisition of 
stock in Corbu Industrial, 8. A., a Mexi- 
can corporation, the other stockholders of 
which are all Mexican citizens 

A new plant will be built near Ciudad 
Hidalgo, Michoacan, and will monufac- 
ture 25,000,000 pounds of wood naval 
stores products a year. Main offices of 
Corbu will be in Mexico City. 


M. W. Kellogg Company has an- 
nounced that under a licensing agreement 
recently concluded, Nuovo Pignone of 
Florence, Italy, will manufacture heat 
exchangers according to Kellogg designs, 
standards and techniques 

Nuovo Pignone engineers will receive 
training at Kellogg engineering offices 
and fabricating plant in the United States 
A team of Kellogg engineers and produc- 
tion supervisors will be sent to Italy to 
teach Kellogg techniques to the Nuovo 
Pignone staff 

Nuovo Pignone is a member of the ENI 
Group, the Italian National Petroleum 
Agency. The agreement was negotiated 
through The Italian Economic Corpora- 
tion of New York, which was created by 
the Banc a Nazionale del Lavoro one of 
Italy’s leading commercial banks—for the 
purpose of strengthening the ties between 
the Italian and American economies 


Horton Company has started construc 
tion on a new $2 million, two-story, central 
service building at its Worcester, Massa- 
chusetts plant. The modern three and a 
half acre factory and office building will 
centralize under one roof the plant’s en- 
gineering department and a variety of 
crafts which service the entire plant, The 
building will be located on New Bond 
Street, adjacent to the present factory 
service building, which will be taken over 
by the Stores Department when it is va- 
cated 


The Cleaver-Brooks Company has 
appointed Miller & Chitty Company as 
manufacturers’ representative for the sale 
of Cleaver-Brooks boilers and equipment 
Located in Union, New Jersey, its terri- 
tory will include counties in northern New 
Jersey and Staten Island 


ACF industries, Inc., has appointed 
Robert S. Bubb as manager of commercial 
development. He will be responsible for 
market research, new product analysis and 
for coordination of sales programs and 
sales training programs, and will provide 
staff assistance to the companys seven 
product divisions 


Fischer & Porter Co. has appointed 
Oscar H. Grauer as director of glass re- 
search. This is a new position created to 
supervise the company’s increasing use of 
precision glass. Investigations into the 
streneth of glass, new glass compositions 
and new methods of glass reforming and 
fabrication will be conducted 

For the past two years, Grauer has 
served as glass technologist in Fischer & 
Porter's glass division. His developments 
include new techniques in connection with 
the devitrification, fabri ation, and anneal 
ing of precision glass 
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Ut 


EXTRA HEAVY BACK WALLS 









100% MAGNAFLUX 


STANDARD BUTT WELDING 
FITTINGS TO ASA B-16.9 


LIMA, OHIO Plants at Lima and Springfield, Ohio 





THE OHIO STEEL FOUNDRY CO. / 


BIRMINGHAM, ALA, CLEVELAND, OHIO NEW YORK 6, N. Y. 
DISTRICT CHICAGO 3, ILLINOIS DETROIT 2, MICHIGAN PHILADELPHIA 2, PA, 


OFFICES CINCINNATI 6, OHIO HOUSTON 6, TEXAS TULSA, OKLAHOMA 
TORONTO 12, ONTARIO, CANADA = MONTERREY, N. L., MEXICO 











ERNST 


Boiler Accessories 


Fig. 4 
Inclined Water Gage 
Fig. 10 


Plain Sight 
Illuminator 





Fig. 31 
Guard 


Fig. 15 
DCP weighted 
try cock 


o 


Standard al bronze 


water gage, 


verti 


$60 pound Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
Livingston, N. J. 











AMERICAN “Gunite” Co., INC. 


Pneumatic Placement Division 
of C. O. Henriksen Co. 
Established 1927 
2300 S$. Avers Ave. 
Chicago 23, Iilinois 


“Gunite” service for 
BOILERS 
REACTORS 
HEATERS 
VESSELS 
TUNNELS 
SLAG TANKS 
STEEL ENCASEMENTS 
MASONRY WALLS 
REPAIRS AND NEW WORK 
Telephone CRawford 7-2515 











REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 


Haydite segregate used with Lumnite cement 
produces retractory concrete suitable for sus- 
tained temperatures up to 1800-2000" F., 
which makes it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers. 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong, It has excellent insulating 
properties and withstands premeures of up to 
1130 pounds per squore inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite. 

We sell direct to you. 








2440 Pennway Phone GRand 1-2570 


Suppliers... 


Clark Equipment Company has 
moved its service school, formerly located 
in Jackson, Mich., to completely new quar- 
ters at Battle Creek. 

Located in the recently established ma- 
terials handling development center, the 
new facilities include two lecture rooms, 
modern maintenance equipment and new 
projection and sound equipment 

The three-week service school teaches 
maintenance men from Clark how to serv- 
ice and repair the fork trucks, straddle 
carriers and powered hand trucks produced 
by Clark’s Industrial Truck Division. 


Wolverine Tube, Division of Calumet 
& Hecla, Inc., announces the 
of E. W. Ervasti as general sales manager 
of Calumet & Hecla of Canada Ltd. Er- 
vasti has served in various capacities with 
Wolverine for eighteen years. He began 
his business career as secretary to the sales 
manager, was a manager of a product line, 
has served as a sales representative in both 
the Detroit and St. Louis areas, He has 
been industrial sales manager for Wolver- 
ine since 1953. 


The Babcock & Wilcox has 
Millard A. Hammond 
ing fittings sales of The Babcock & Wil- 
Tubular Products Division, 
announced by James S. Anderson, 
manager of the division 
in charge of fittings sales in 
the division’s Philadelphia district, Ham 
mond will be responsible for sales of the 
through the 15. district 
throughout the [ S. and four 
representatives of the divi 
His headquarters will be at the divi- 
sion’s Milwaukee plant 


appointment 


named 
manager of weld 


cox Company, 
it was 
yeneral sales 


Formerly 


product sales 
offices 
foreign sales 


sion 


Jones & Laughlin Supply Division 
has pronnoted Clifford G. Gardner to the 
position of sales re presentative in its North 
Texas district 
formerly a 
firm's oilfield supply 
Kansas, will maintain office 
in Graham, Texas. He 
Division in October, 1953, as a storeman 
at ( Wyoming, and in April, 1954, 
was transferred to Winfield, Kansas 


sales 
storeman at the 
W infield, 
headquarters 


joined J&L Supply 


Gardne t 


store in 


asper, 


BARRETT automatic 
Filling and Cri 


for handling greases and other 
viscous fluids. 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stamps and counts lug 
cover pails, Output of 15 pails per 
minute. Write for details on installa- 
tion to meet your requirements. 


Ss eee ee ae 
VWanufacturing Co. 
Box feLey, vi , 4 T 


a 





ww 
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WAX PRESS FILTER BLANKETS 


@ Made only of first grade hy- 





draulic press 12/0 duck 
@ Fabricated to your specifications 
@ Priced to save you money 


@ Cupraammonium treated 


Write today for the Schotco story 


SCHOTT BROS. CO. INC. 
WEST SALEM, OHIO 

















PNEUMATICALLY 
PLACED rien AND REFRACTORIES 
SUSPENDED 
WALLS 
ARCHES 


FOR PRESSURE 


o menation 
@ FIREPROOFING 
@ STACKS, BREECHINGS. 
@ REFRACTORY TURN AROUNDS. 
@ CONCRETE AND STEEL 
SANDBLASTING 





VESSEL LININGS 
@ ENCASEMENT FOR PIPE LINES 
HEATERS - BOILERS) | conCRETE RESTORATION 
Write for estimates on your proposed project 
GEO. we REINTJES CO. 
2517 JEFFE RSON. ST. KANSAS 
NEW YORK «+ HOUSTON «+ 





CITY 41, MO 
PITTSBURGH 











STEEL PIPE 
and TUBING 


@® CARBON MOLY 
@ CHROME MOLY 
@ STAINLESS 
@ HASTELLOY 
@ CARBON 
ALL SPECIFICATIONS — ANY SIZE 
Write for Stock List 


MIDCONTINENT TUBE 
SERVICE, Inc. 


2308 Oakton St., Davis 8-4030 








Evanston, Iil., 











UNIT 


vce 19) 


CONCRETE 


SAND AND CEMENT 
Placed by Air 


We have the equipment, personnel 
and experience to complete any 
and all GUNITE work regardless 
of size or location. 


Send for specifications and bulletins 
GUNITE CONCRETE & CONST. CO. 


1301 WOOODSWETHER RI 
ST WALNUT 








KANSAS 


6 WE CHICAG( 
4 , 
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Heat of 
Cat Cracking and Reforming 


TO Extreme Cold of 


Liquid Oxygen 


Valves that Lift, Turn, and Re-Seat in one 
operation. No plug lubricant is needed. 


GENERAL SERVICE? Of Course! 


Wedgeplug Valves meet the exacting requirements of 
the Petroleum, Petro-Chemical and Chemical Industries. 
The possibility of contamination is eliminated. 


Wedgeplug Non-Lubricated 
Steel Plug Valves are available: 


WRENCH OPERATED 
HANDWHEEL OPERATED 
WORM GEAR OPERATED 


With Electric, Air Motor, Aijr 
Cylinder and other Operators 


WEDGEPLUG VALVE COMPANY, INC. 


An Affiliate of 


STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT © BIRMINGHAM 2, ALA. Write for Catalog No. $5-1-W 
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Tough ‘Expansion Joint Problem? 


D 


ee ey 


Tat. tt) a 
’ 











Put the Badger Man on the Spot! 


Complex expansion joint problems are 
best analyzed at only one place: your 
office or plant site. It’s there alone — 
where the figuring is going on — that all 
essential data about your proposed instal- 
lation is available. 

And it’s there — on the spot — that 
the Badger Man can assist you. Because 
1. he is a trained engineer; he brings 
to your problem the background of the 
world’s most experienced manufacturer 
of expansion joints.* 


Next time you are confronted with a 
complicated piping layout, severe operat- 
ing conditions, unusual size and shape 
requirements — any complex expansion 
joint problem — put the Badger Man on 
the spot! His services are as close as 
your telephone. 


COMING SOON 


pansion Joints 


— Badger Service-Rated Ex- 
Incorporate revolutionary new 
features developed during three 
lensive 


years of in- 


research and testing. Watch for this 


important announcement. 





BADGER EXPANSION JOINTS 
BADGER MANUFACTURING COMPANY 
Street, Cambridge 41, Massachusetts « 60 East 42nd Street, New York 17, New York 
Representatives in principal cities 


* Badger has been pan tough expansion joint problems 
for fh years — a record unmatched by any other firm. 


230 Bent § 
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Petroleum Refiner New Classified Rate« 


RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
charge, $4. Blind box address in our care counts six words. Replies forwarded without charge 
Display Classified ads, set in suitably larger type with ruled border, $12.50 per column inch. Ten 
percent discount for two or more insertions of same copy in consecutive issues, All Classified 
ads payable in advance. Copy deadline: 26th of month preceding date of iasue. Send copy and 
checks to: Classified Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas 


. * . + * * . . 7 . * * * . + * 


Sales Engineer 


Manufacturers representative requires 
young chemical of mechanical engineer 
with process experience te ell 
equipment to Gulf Coast Refineries 

al plants, Participate substantially 
dy growth of ematl ompany he 
confidential, Give hort resume for 


THE RAINEY COMPANY 
Pr. O. BOX 6453, HOUSTON 6. TENAS 
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CHEMICAL ENGINEERS 
CHEMISTS 
Opportunities With Monsanto In 


PROCESS INVESTIGATION 
and PLANT OPERATION 


Monsanto Chemical Co. has several immediate openings in its Tech 
nical Service (Process Investigation) group at the Texas City plant 

These career opportunities offer initial assignments in 
studies involving manufacture of monomers and petrochemicals. 

Additional openings also available in the production dept. to staff 
new operating units soon to go on stream. 

Pleasant working conditions in a growing, friendly Gulf Coast City. 
Excellent schools and recreational facilities. 

If you have 0-10 years experience in petrochemical or allied fields 
and wish to move into a growing company, send a resume of experi 
ence with a letter of application to 


pro ess 


Manager, Technical Recruiting 


MONSANTO CHEMICAL COMPANY 


P. O. BOX 1311 TEXAS CITY, TEXAS 





Money Talks 


LISTEN AND 
IT WILL TELL YOU TO SEE 


Quinby 


EMPLOYMENT SERVICE 


406 Bankers Mtg. Bldg., Houston, Texas 


Engineers Are in Demand 


in the Gulf Coast Area. Our 
experienuce means quicker re- 
sults. Salaries $6,000 to $12,000 
up. 











Chemists 
Physicists 
Laboratory Technicians 


For employment in a new petrochemical plant near Houston. 
Modern well equipped laboratory. Principal products are 
butadiene and avgas. Experience in hydrocarbon analysis 
desirable. Send resume including details of education, experi- 
ence, and salary requirements to C. E. Leach— 


TEXAS BUTADIENE & 
CHEMICAL CORPORATION 


P. O. Box 777 





Channelview, Texas 
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PROCESS 
ENGINEERS 
with 
Eight or More Years 
Experience 


Our Process Engineering De 
partment has opportunities 
for several experienced engi 
neers who wish to follow 
their preferred fields in 
petroleum refining or large 
volume petrochemical proc 


‘Ss hd 
essing 


Assignments will be prima 
rily process design and eco 
nomics determination — of 
overall process requirements, 
selection of processing steps, 
and economic evaluation of 
processes, Other work may 
include market analysis, in 
dustrial surveys, and techni 


cal assistance to sales 


Write to the head of our Pet 
sonnel Department, Mr F B 
Stratford 


C F BRAUN & CO 
ALHAMBRA CALIFORNIA 
Engineers 


Consultants Constructors 


For more data on advertised products, use Readers’ Service Cards, last page 
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WANTED 


i lg Experienced Refinery Personnel 


ae piping engineers For Baghdad, lraq 


designers, preferably 
with 4 years experience or ; . : 
more, can broaden their For work in a modern, complete refinery operation 


professional responsibilities , os f 
with C F Braun & Co. The Three year extendable contract with provisions for: 


work is on engineering and 
design of complete inte 
grated petroleum refineries 
and petrochemical — plants, 
many types of individual 
process units, and power 
plants 


Liberal monthly paid salaries and living allowance 

Completely furnished air-cooled private modern house with utilities 
All essential local transportation including school needs 
Accredited American and British schools available 

First class air transportation Iraq and return for entire family 
Liberal excess baggage and freight allowances 

Medical and insurance benefits to employees. Good hospitals. 
Annual 30-day vacations with pay and allowances 

Our fee paid 


Assignments include ar 


rangement of plant equip @ NO INCOME TAX 


ment and facilities, layout 


of process and utilities pip Applications solicited on confidential basis for following posts: 


ing, stress analysis of piping 
systems, design of spring 


LIGHT OIL DIVISION 
supports, and preparation of 


specifications for piping Shift Foreman Shop Foreman 

materials and insulation Pipefitter Foreman Pump and Engine Foreman 
Yard and Cleanout (Rigger) Foreman Shift Operators, Light Oil 
Process Engineers, Light Oil 

‘Top salaries. Fine facilities 


Profit-sharing retirement 


plan Write to the head of LUBE ol DIVISION 


our Personnel Department, General Superintendent, Lube Operations 
Mr F B Stratford Chief Chemist and Coordinator 
LPGas Engineer, Production and Distribution 
Assistant Chief Accountant for Lube Oil Operations 
CF SRATIN & CO Lube Process Engineers 
: Engine Test Engineer and Assistant 
ALHAMBRA CALIPORNIA Shift Foremen, Lube Operations 
Engineers Shift Operators for Vacuum Distillation 
Consultants Constructors ae eaeen eee Re Wee Somme 
Shift Operators for Propane Dewaxing 
Shift Operators for Clay Percolation and Acid Treatment 
Foreman, Compounding Blending, Filling 
Foremen, Can and Drum Making 
Foreman, Asphalt Blending and Filling 
PATENT ATTORNEY with chemical Boardmen (Controimen) for Vacuum Distillation 
and law degrees and two to three Boardmen (Controlmen) for Propane Deasphaliting, Asphalt Blowing 
chemtenl maa ~ suring Boardmen (Controlmen) for Furfural Treating 
ocated in south central U.D Assistant Operators, Propane Dewaxing 
ore? ban —— Pump and Engine Sub-Foreman 
educ at ion, one x aay ; ‘and Pipefitter Sub-Foreman 
Address replies to Box General Sub-Foreman, Labor and Miscellaneous Crafts 
eum Refiner, Houston Instrument Supervisors 


@ MARRIED MEN PREFERRED @ AGE OPEN 


In most job categories, services are estimated to begin in Baghdad 


CHEMICAL ENGINEERING After Christmas, 1956 
PERSONNEL Please send complete resume of background experience to: 











: OVERSEAS EMPLOYMENT SECTION 
Large rapidly expanding company needs 


men with from 2 to 7 years experience + 4 - ~ y ‘ ‘ 

in hydrocarbon and related chemical ye 
operations. Gasoline plant or refining i Feo Re 44 \ b 
experience particularly helpful. Must have * q ‘ 7 sb ‘" 
ambition, initiative and degree in chemi- 

cal engineering. Excellent opportunities 4 ‘ Ams \ 4 | 


and benefit program. Send concise sum 


mary of education, past experience, and 616 South Main Street, Tulsa, Oklahoma 


personal history to Box 248-R, PETROLEUM Cable: LOPESE Telephone Gibson 7-3193 
REFINER, Houston, Texas 
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Plant Engineers 


Refinery and (NATURAL GASOLINE) 
Chemical Plant Permanent positions with excellent 
ENGINEERING advancement opportunities with an 


expanding organization for Proc- 
Several qualified graduate ess, Design and Project Engineers 
engineers — Chemical, Me- 


San Francisco 
Degree in petroleum, mechanical or 

chanical, or Petroleum — can or chemical engineering and three Le Ss Angeles 
broaden their professional to eight years’ experience required 


* . 
responsibilities in the Chem Starting salary attractively com ( salifor Nila 
ical Engineering Depart mensurate with background and P! 

ment of C F Braun & Co experience. All replies confidential 


. ; Send resume to 
Assignments will cover a 


wide variety of plants, rang WARREN PETROLEUM CORPORATION 
ing from complete inte Box 1589 Designers 
grated refineries and ¢ hemi Tulsa 2, Oklahoma 

cal plants through all types ATTENTION: R. L. Lane or C. C. McKee 
of individual process units 


Engineers 


Estimators 








Sr. Engineers 
The work includes coordina Sr. Draftsmen 
tion of chemical engineer Pp 
. i iping Draftsmen 
ing, selection and design of CHEMICAL-or- ' 


process equipment and ma 


chinery, engineering, sele« MECHANICAL ENGINEER | 


( themic al 
Age Under 35. Petroleum Electrical 
Refinery Exp. Desirable. 





tion and specification of 
instrument systems, and c 
startup of completed plants re tructura 
Technical work in small expand Mechanical 
Top salaries, fine facilities, ing department of a MAJOR 
profit-sharing retirement OIL CO. New York City loca Type of Denigr 
plan Write to the head of tion with 
— nyo — Excellent opportunity for man 
aves otratiord. with initiative, Salary commen- Steam Power Plants 
C F BRAUN & CO surale with experience, Fine em- Petroleum Refineries 


ALHAMBRA CALIFORNIA ployee benefit program, Electrical Sub-Stations 


some travel entailed. Chemical Plants 


Industrial Plants 


Engineers Send full qualifications together Hydro Electric Projects 
. ; - . 9 
Consultants Constructors with resume to Box 246-R, 


PETROLEUM REFINER, Hous- nager of Employment & Placem 


— BECHTEL 


CORPORATION 
220 Bush Street 


’ ah ® San Francisco 4, Calif 
Heat Exchanger ENGINEERS wn an tesa gamenatei 
y Offers tow" eit r er 
BRAUN Responsible positions with the outstanding Hill Milligan, 


manufacturer of heat exchangers. Don Palmer 


at rane 
Needs 
: : POSITION WANTED 
Men with refinery. or chemical plant experience ® Project Engineer with 14% years experience 


i design development conetruct 

















jon and 
maintenance of refiner proce ne unite and 

Prefers equipment, Employed }t Major O11 Compan 
liemire I ition ith advancement potential 


Men familiar with process design and estimat Oe Oe ee Sener eeen 
ing of heat exchangers, fractionation columns, 
and other pressure vessels 





Send resumé to 
C F BRAUN & CO 


1000 SOUTH FREMONT ALHAMBRA, CALIFORNIA 


PRESSURE GASKETS 


All sizes to fit your gages 
ERNST WATER COLUMN GAGE CO. 
Send for Catalog LIVINGSTON, WN. J. 
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PROCESS 
ENGINEERS 


With three to six 
years experience 


Several qualified process en 
gineers can broaden their 
professional responsibilities 
in our Process Engineering 
Department, They will de 
sign a wide variety of plants 
for petroleum refining and 
large volume petrochemical 
proc essing. 


Assignments range from 
complete integrated _refin 
eries and chemical plants 
through all types of individ 
ual process units. The work 
includes heat and material 
balances, and computations 
for unit operations such as 
fractionation, heat-transfer, 
absorption and extraction 


Fine facilities, top salaries, 
new retirement plan. Write 
to the head of our Personnel 
Department, Mr F B Strat 
ford 


C F BRAUN & CO 
ALHAMBRA CALIFORNIA 
Engineers 


Consultants Constructors 


CHEMICAL PROCESS 
ENGINEERS 


We have several openings in our rapidly 
growing and aggressive chemical organi- 
zation located near desirable urban and 
suburban communities. Excellent company 
benefits and high growth potentials. Re- 
quire B.S. degree in chemical engineering 
with 2 to 4 years experience in chemical 
process design, project evaluation and 
process improvement studies. Previous ex- 
perience in refinery or petrochemical field 
desirable, though not essential. 


CHEMICAL or MECHANICAL 


ENGINEERS 


Up to 3 years experience in chemical plant 
operations or maintenance. Recent grad- 
vates with either a B.S. mechanical or 
chemical engineering degree will be con- 
sidered. 


Please send complete resume, including 
personal data, work experience, education 
and salary experience and expectations 
to: 


Industrial Relations Department 


GRACE CHEMICAL 


COMPANY 


Division of W. R. Grace & Co. 
P. O. Box 4906, Memphis, Tenn. 


7 
Senate 


SESS eS: 


ha 


os. 


SY ETRE 











NORTHERN CALIFORNIA 
REFINERY PROCESS 
ENGINEER 


Combine challenging, unlimited-future 
job with ideal, smog-free living in San 
Francisco-Oakland Bay Area, Excel 
lent salary, moving allowance, profit 
sharing plan and retirement, family 
plan hospitalization and life insurance. 
Must have B.S. or M.S. in chemical 
engineering, plus at least 10 years ex- 
perience in process design with major 
oil company or refinery builder, For 
ward complete resume giving ex 
perience and salary requirement. 
Strictest confidence 


ALSO GPENINGS FOR REFINERY DE- 
SIGNERS AND ESTIMATORS. 


KAISER ENGINEERS 


Division of Henry J. Kaiser Co. 
Dept. RN, 1924 Broadway 
Oakland 12, California TWinoaks 3-4600 











Use 
THE READER'S SERVICE CARD 








ENGINEERS 


REFINERY 
ESTIMATORS 


KAISER ENGINEERS 


will bring you to cool, smog- 
free San Francisco Bay! 


uffer freezing winters, swelter 
urmmer Hring your family now 
o bright mog-free sunshine mild 
climate enjoy indoor-outdoor living 
new chool beach mountain and 
Hie (ity recreation right at hand 
iu insurance family health plan 
retirement, moving allowance, et 


All this is yours now if you have a 
4.8 > yeur estimating experience on 
refinerte and petro-chemical plants 
meet other requirements 


th investigating! Write now in 
confidence stating salary re 


KAISER 
ENGINEERS 


Dept. KN 1924 Broadway, 
Oakland 12, Calif. 
Division of Henry J. Kaiser Company 
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PETROLEUM REFINER 


DESIGNERS 


MAJOR 
J0B 
ADVANTAGES 


now offered by 
DU PONT 


Interesting, challenging, 
Pprofessiona] work assignments. 


Long-range company programs 
assuring stability. 


Promotion-from-within 
policy assuring opportunities 
for advancement. 

_ 


Varied technical and 
administrative training 
programs. 


IMMEDIATE OPENINGS FOR: 
Power Designers 
Process Designers 

Process Equipment Designers 
Instrument Designers 
Apply today for a position that 
will allow you to realize your full 
potential as a designer. Your work 


will be in a wide range of increase 
ingly important fields. 


Please send complete resume, in- 
cluding details of education and 
experience, to: 


Mr. T. J. Donovan 
Engineering Department 


a! 


Better Things for Better Living 
++-through Chemistry 





E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 
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HELP WANTED 


PROJECT LEADER 
Chemical Engineer 


- * * 
\ hallenging position to open for an 
experienced Chemical Engineer to act 


is project leader hie + tion is con 





erned with pliot plant design con 


. e struction and operation 
mic eers eeded tel guy meg BB. he 
degree in Chemical Engineering and ex 


tensive experience in moderately high 
pressure 


Career openings available in long range expansion program. Work ou m “ey tiative and crea 
. ° ’ . t | other lead 

involves process planning, economics, design, and occasional field 
follow-up. We offer excellent employee benefita 


opportunity, for sdvancemont and a 
rood salar) Please send resume to 


Prefer men of high scholastic rating and with one to seven years 
experience. There are also a number of openings for very recent 
graduates. Both Bachelors and Masters degree positions are available. 
Salary commensurate with experience and qualifications. 


Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 
of 
If you are interested in an opportunity for growth and promotion Mlinols Institute of Technology 

with a leader in the petroleum industry, write today giving full de 10 West 35th Street 
tails of education, experience, salary desired, availability date and Chicago, Iilinols 
references. 





All inquiries will be considered promptly and held confidential 


Use 
Esso Resoeseh and Engineoring Company THE READER'S SERVICE CARD 


Employee Relations—C sa For : or agi Pye noie ag 
P. O. Box 51 LINDEN, N. J. oe Se ene eee 
turers’ Literature 























CONSTRUCTION 


EXECUTIVE 3 
Challenging opportunity in Cen- ENGINEERS . 


ai Offline « ti , jth one 
tral Office construction for man er opportunities with 


1 ~<a States 
There are outstanding | jons in the United 
wt corpor : , ications 
the 10° laren the following quali in petrole 
i were five years experience ; 
with broad managerial outlook, @ One ro t activities. — 
ate » rie ° ‘ 
ove eed. end ability om. degree and expe t operation, 
proven record, and ability to e BS. or higher lopment, pilot plan ope 
; > apd w in developm ° ess trouble . 
direct people toward the objec- (Chemical) anes design, Lage ne toes engineering, 
, , ’ rr soting, refinery proe ‘lated work. 
tives possible thru planning, spe- -_ ic studies or Fé aan 
econom uipment constructe™ 
ction, or maintensnie 
duct testing @” 
ated work. 


of 


° . ene , care 
with creative ability. Important Mg 


osition for self-starter age 38-48 um refining 
| # 


cialized tooling and cost control, in process © 


design, inspe 
petroleum pre " 
tion or re 


Mechanical) 
Good technical knowledge of ‘ 


construction operations, engi- evalua 
, 22-32. 


" Cleveland, Toledo 


neering, cost reduction methods pat ae : 

| | | | Choice positions ope 
and estimating techniques. Sal- ’ a Ohio { you 
| reg mplete resume of y 
‘ . . . a? . y > y n a co “4 
ary open. Complete resume with a ty a ml ws 
experie 


CLYDE A- BRUGGER® 15, Ohio 
Box 24 -R, PI TROLEL M RE- 1737 F Midland Building, 


he ri 
» waiting for ¢ 
FINER, Houston, Texas. There's @ bright future y 


THE STANDARD OIL COMPANY (OH!0) 


r edu ation, 


first reply. Strictest confidence. 


ght men Uu ith 
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Suppliers... 


been distributed by the Laboratory since 
the prograrm’s inception in 1946. 


Perkin-Elmer Corporation announces 
the appointment of three product line sales 
managers. They are John H. Rhodes, sales 
manager for Laboratory Analytical Instru 


ments; Edward C, Berndt, Jr., sales man- 


HELP WANTED 


ager for Process Control Instruments; and 
Vincent J. Coates, manager for Applica- 
tion Engineering and Special Engineering 
sales 


The R. J. Clark Equipment Com- 
pany, Inc., Clearwater, Florida, has 
been appointed sales representative in 
Florida by J. F. Pritchard and Company 
Kansas City, Missouri 
Pritchard designs and manufactures cool- 
industrial 


of California, 


ing towers for and air condi- 


tioning applications and Hydryers, pack- 
aged dehydration units for the drying of 
air and other gases. 


Chemical Construction Corpora- 
tion has lected John A. Handy, Jr., vice 
president of finance and controller. Chem- 
ical Construction is a subsidiary of Electric 
Bond and Share Company. Handy has been, 
since 1952, secretary of Jos E. Seagrams & 
Sons, Inc., and prior to that time was con- 
troller of Deering Milliken & Company. 


HELP WANTED 





Opportunities Unlimited 
for 


PROJECT 
MANAGER 


1. From 35-55 Years of age 
2. Degree in Chemical o1 
chanical Engineering 


Me- 





REFINING PROCESSES 


based on ADSORPTION 
made possible with MOLECULAR SIEVES 


—vupgrading of gasoline 
—drying and sweetening of natural gas 


—recovery of olefins 


We need experienced PETROLEUM CHEMISTS and CHEMICAL ENGINEERS to put the unique 
properties of Molecular Sieves to work in the Petroleum Industry. 

Promising fixed and moving bed cycles under development both in adsorption and catalysis 

Submit resume including education (approximate academic standing), experience and back 


round to 
i LINDE AIR PRODUCTS COMPANY 


a Division of 


UNION CARBIDE AND CARBON CORPORATION 


P. O. BOX 44, TONAWANDA, NEW YORK 
Attention: Mr. R. P. Kalle 
Refer to Ad: PR-PC 


Broad administrative and 
technical experience with the 
design and construction of pe- 
troleum and chemical plants. 
the direction 
on refinery 


Experience in 
of design work 


units, 


Outstanding record in lead 


ership. 


SALARY COMMENSURATE WITH 
ABILITY AND EXPERIENCE 


AIRMAIL RESUME TO: 


John Kilroy 


PARSONS 


617 So. Olive, Rm, 1101 
Los Angeles 14, Calif. 








CHEMICAL 
ENGINEERS 


Major Oil Company has openings for 
Chemical Engineers in several phases of 
process engineering. Locations near New 
Orleans and south Arkansas, in booming 
industrial areas where climate and natu 
ral advantages make living more enjoya- 
ble for all the family. Attractive salary 
and benefits program. In reply give age, 
education, 


experience and salary ex- 


pected. Pan-Am Southern Corporation, 











This 192-page, completely indexed 
volume is the only thorough and ex- 
haustive treatise on the basic chemistry 
of reactions and processing of those 
products and intermediates popularly 
classified as petrochemicals. 

A completely contemporary study, this 
book is an i diate and valuable ref- 
erence for anyone engaged in either the 
chemical or refining industry. 

In addition to the technical data, 
valuable commentaries on end use and 
market of many significant chemicals 
are presented in such manner as to make 





The Chemistry of 
Petrochemical Reactions 


By LEWIS F. HATCH, Ph.D. 


Professor of Chemistry, University of Texas 


PRICE: $4.50 A COPY 
Order your copy now via prepaid parcel post. 


Address: Book Department 


this book a practical working manual. 

This new book is a complete presenta- 
tion of the material originally published 
as an 18-part series in Petroleum Refiner. 
Revised to date by Dr. Hatch, these 
current and authoritative studies on 
petrochemicals are now indexed for easy 
reference by subjects or products. 

Typical chapter headings include: 
Production and Reactions of Butadienes, 
Oxidation of Hydrocarbons, Nitration 
and Sulfonation of Paraffin and Aro- 
matic Hydrocarbons, Alkylation with 
Olefins. 


THE GULF PUBLISHING COMPANY 


P. O. BOX 2608, HOUSTON, TEXAS, U.S.A. 


P. O. Box 2, New Orleans 6, Lovisiana. 
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, with Carborundum 
Company. Mr. Handy is a graduate of the 
Harvard Business School 


Previously he was 


Peerless Manufacturing Company 
of Dallas, Texas, made the announcement 
of the addition of William M. Neale to 
their sales department 

Neale is a graduate chemical engineer 
from Texas A & M and was formerly as- 
sociated with Phillips Petroleum Company 
With Phillips, he served in a variety of 
assignments in and refinery 
operations 


engineering 


The Pyle-National Company of Chi- 
cago announces that Equitable Equipment 
Company, New Orleans, Louisiana, has 
been franchised to promote and sell Pyle- 
National turbines and turbo-generators for 
industrial purposes in the state of Louisi- 
ana, with the exception of Caddo, Cal- 
casieu and Cameron parishes 





MAINTENANCE 
ENGINEERS 


Immediate openings for Planning 
ind Scheduling and Area Maintenance 
available in the Main 
tenance Section of our Petrochemical 
Plant located on the southern Texas 
gulf coast For these openings we 
would prefer applicants with related 
expe backgrounds; however, ex 
mechanical will 
ilso be considered. In addition, open 
ings are available for which appli 
with other types of engineering 
backgrounds will be considered, These 
openings are at junior intermediate 
und advanced employment levels in 
applicable engineering work 

Positions offer employment 
advancement opportunity with newly 
established and growing organization, 
liberal, well balanced group of 
employee benefit plans. Salaries will be 
ommensurate with training and work 
experience 

Forward complete employment re- 
ume’ together with a recent photo 
graph, details concerning age, marital 
status educational background and 
salary requirements, All replie conn 


engineers are 


rience 


perienced engineers 


cants 


stable 


and a 


dential 


STANOLIND OIL AND GAS COMPANY 
Employment Office 
P. O. Box 1712 
Brownsville, Texas 








SPECIAL PETROLEUM 
REPRESENTATIVE 


Established manufacturer of industrial 
processing materials has opening for a 
special representative in the Great Lakes 
Region. 


Applicants must be 25-40 years of age, 
and must have petroleum refinery experi- 
ence in the mechanical, engineering, proc- 
essing, or operations department. 60% 
travel, salary, plus expenses 


This is an unusual opportunity for a capa- 
ble man looking for permanency and 
above average earnings 


Reply giving full details of education, 
background, and personal status to Box 
247-R, PETROLEUM REFINER, Houston, 


Texas. 











The Griscom-Russell Company, 
Massillon, Ohio, has announced that an 
agreement has been signed with the Sasak- 
ura Engineering Co., Osaka, Japan, for the 
manufacture in Japan of shipboard distill 
ing plants. The agreement, when approved 
by the Japanese Government, will entitle 
the Japanese firm to receive certain designs 
spec ihcations, and assistance from Griscom 
Russell, a subsidiary of General 
Equipment Corp., for the manufacture of 
distilling plants for producing fresh water 
This equipment is to be installed aboard 
tankers and cargo built in 


i) 
I recision 


vesse ls Japan 


International Business Machines 
Corporation announced that the Hous 
ton-Fort Worth accounting office of the 
Gulf Oil Corporation and Gulf Refining 
Company, located at Houston, has installed 
an IBM 650 magnetic drum data 
essing machine, This is the first of four 
650’s on order by the Gulf Oil Compa 
nies for use in the continental United 
States 

Among the first this machine 
will be the preparation of payrolls for the 
divisions and departments 
Houston-Fort Worth center 
It is also anticipated that plant exhaustion 
involving depreciation, depletion and amor 
tization of Gulf’s plant and equipment will 
be placed on this machine in the beginning 
These records alone will save 
of clerical effort and permit more 
release of the information. Other 
ing and statistical will be vlaced 
on the mac hine as programs for the se oper 
ations are developed 


proc 


jobs for 


served by the 


accounting 


hours 
rapid 


account 


many 


records 


Schutte and Koerting Company, 
Cornwells Heights, Pa., has 
the appointment of C, W, Alsentzer as 
purchasing agent for the company \ 
graduate of Northeast High School in 
Philadelphia, Pa., Mr. Alsentzer attended 
Drexel Institute of Technology before 
joining Schutte and Koerting Company in 
1948 as assistant to the 


ager 


announce d 


production man 


STATEMENT QUIRED BY THE ACT OF AUGUST 
24, 1912, AS ENDED BY THE ACTS OF MARCH 
3, 1933, and LY 2, 1046 (Title United States 
Code, Section SHOWING THE OWNERSHIP, 
MANAGEME AND CIRCULATION OF 

LEUM REFI published monthly at Hous 

for Octot 


Fitzgeral 
N 


For more data on advertised products, use 


Suppliers... 


Hills-McCanna Company, Chicago 
manufacturer of diaphragm valves, chemi 
cal metering and 
force-teed 


ings 


proportioning pumps 
lubricators and heht alloy 
appointment of the 
following exclusive sales 

Warren D. Ehrke 
W. Atkinson Ave 


sin, will 


cast 
announced the 
agents 

& Company, |844 
Milwaukee 6, Wiscon 
handle the chemical 
and 


lines ol 
metering 
force feed 
Wisconsin 
Michigan 
Tidewater Supply Company, Inc., Ma 
chinery Division, will handle the 
metering 
and 


and 
State of 
peninsula ol 


proportioning pumps 
lubricators in the 


and = the upper 


lines ol 
chemical and proportioning 
feed lubricators in the 


North ¢ 


pumps force 
states of 


South 


\ irginia, 


irolina and 


Carolina 


Wyatt Metal & Boiler Works ha: 
opened a sales office at 505 Grant Street, 
Pittsburgh, which will serve the industrial 
irea of the several that 
the Ohio River 

L. , # WwW ilthelm, who has been on W yatts 
staff in Houston 1948, moved 
into the territory, Sepetmber |. He is 
a native 1948 engineer 


A & M Colleges 


States border on 


sales since 
new 
Houstonian and a 


ing graduate of Texas 


Baird Associates-Atomic Instru- 
ment Company, Cambridge, today an 
nounced appointment of Ric hard Reiss and 
Henry Levesque as assistant sales 
agers. Reiss, who works out of New York 
City as the company 8 representative in sale 
of infrared spectrophotometers and related 
equipment, will supervise all 
this field. Levesque, with Baird 
1947, concerned 
with sale of the company’s line of emission 
equipment, and will 
Baird-Atomic field 
of this equipment 


man 


company ac 
tivities in 
Associates since has been 
direct activities of 


representatives in sale 


international General ElectricCom- 
Pany has named Costas Sfikas a turbin« 
specialist. Sfikas, a native of Lynn, Mass., 
is a veteran of World War II having served 
with the U. 8. Army Air Force 1943 
to 1946. He attended the University of 
New Hampshire and in 1951 was awarded 
a bachelor of science degree in mechanical 
engineering 


from 


Lukenheimer Company sales repr 
sentative, Joseph A. Birkhead, died in 
Houston on September 2, following a pro 
tracted illness. He was 58 

Birkhead joined the Lunkenheimer 
staff in 1929. He well 


oil, power, chemical 


sales 
was known in the 
and mdustries of the 
where he 
representative of the 


firm 


southwest served as 


valve 


territorial 


manufacturing 


Olin Mathieson Chemical Corpo- 
ration has Arthur T. Safford, Jr. 
and E. L. Lynn to the new! reated posts 
ol assistant File 


named 
general managers of the 
division 

The move, a 


ment of 


part ol as 
responsinlity, is 
streamlining of 
turing 


marketing and manufac 


procedures and to provide greater 
‘ 


emphasis on the development of new proc 


ucts and the mmprovement of irrent ones 
Phe new Olin Cellophane plant irrently 
Olin, Indiana, will 
operations this fall and will sub 
stantiall ncrease the compar produ 
tion capacity 


under construction at 


begin 


Readers’ Service Cards, last page 








Stainless Steel reduces sulfur corrosion 
in Sunoco fractionating tower 


The picture was taken at Sun Oil Company’s i” 
Marcus Hook, Pa., refinery. The fractionating , 
tower is used for distillation of catalytically 
cracked gasoline at about 650° F. and 10 psig. 
This is one of the older towers in the refinery, 
and sulfur corrosion made it necessary to reline. 
The job was done with Stainless Steel, Type 304, 
1%” thick plates, welded into sections. 
Nothing can equal Stainless Steel for its desir- 
able combination of chemical and physical proper 
ties: corrosion resistance, surface smoothness and 
density, strength and ease of fabrication. Think of 
Stainless when you design or re-build. Think of 
USS Stainless Steel when you buy. 








UNITED STATES STEEL CORPORATION, PITTSBURGH ~- AMERICAN STEEL & WIRE DIVISION, CLEVELAND ~- COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS + STRIP + PLATES + BARS ~ BILLETS + PIPE + TUBES * WIRE * SPECIAL SECTIONS 
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What's New in Equipment... 





... and Manufacturers Literature 


New Fuel Oil Dehazer The Hydro- 
Dehazer is completely mechanical and op- 
erates continuously without the use of 
compressed air, high heat, chemicals or 
other additives. Installation costs are low; 
operation is economical, capacity is high 
and results are uniform. 

4 typical dehazer installation consists 
of a storage tank where free water can be 
settled out, and one or more dehazers with 
sumps. The unit usually fits into the exist- 
ing refinery flow plan so that storage and 
pumping facilities are available. Flow con- 
trol is achieved by automatic devices which 
eliminate the need for attention by refinery 
personnel. The only moving part is a 15 
hp motor which drives the rotor mecha- 
nism, 

Fuel and diesel oils, the products for 
which the machine was designed, enter the 
machine at 120-130 F. after approximately 
12 hours in storage to remove free-water 
The charge is hazy at these temperatures, 
but after treatment in the dehazer, the 
product is bright, clear and haze-free at 
temperatures from 35-70 F 

The charge enters the unit through a 
feed pipe, which discharges immediately 
below the rotor-stator assembly. Oil is 
drawn into the rotor cage by the pump- 
ing action of the lower rotor ring, and 
air is drawn from atmosphere through the 
air inlet. Oil and air are vigorously mixed 
together inside the rotor cage and forced 
out through the spaces between the ver- 
tical tubes of the rotor and stator. The 
alternating contraction and expansion sect 
up by the flow through the tubes effec- 
tively mix the air and oil; and since the froth of fine air bubbles. Froth is dis mixed with incoming oil and recirculated 
air, which has been heated by contact sipated on the surface of the dehazer and One refinery reported a saving of over 
with the hot oil, has a greater affinity for the sump and moisture-laden air is dis $80,000 in steam costs formerly required 

to facilitate water removal from No. 2 fuel 

moisture than does the oil, absorbs mois- charged to atmosphere. Oil, still contain- 
: oil, In addition to the reduced operating 
ture and carries it upward in a heavy ing moisture, settles in the init and is costs, many tanks formerly required for 
the water removal were released for actual 
storage service Hendrick Manufacturing 
Company Circle El on the card 


Here's How the Dehazer Works 


Free Thread Gage Pocket size thread 
gage is available free. It identifies threads 
from 8 to 14 per inch, round or sharp 
external or internal. Only 6% inches lons 
it is made ol hard surlace laminate d 
5 plastic, Pittsburgh Pipe & Coupling Com 
( 
{ 


f It 
ri] 


rey 


pany Circle E2 on the card 


Antifoam Folder A new, illustrated 


Fact 
Certs eer four-page folder describing different meth 


eed 





ods of feeding antifoam agents to batch 


ind continuous processes is availabl 





Application methods described in this 


folder range from simple 





t« compl x automat 





These antifoam application method are 














renerally adaptable to most manulacturin 
operations, such as chemical processing 
fermentations, waste treatment and other 
processes where foaming problems occult 
Flow Diagram— All methods have been field-tested and 
1. Feed oil 4. Froth 7. Sump tenk Proven to provide efficient foam control 
2. Stator 5. Air shield 8. Dehazed off  Hodag Chemical Corporation 
3. Rotor 6. Air inlet 9. Water vapor Circle £3 on the card 
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dbpe antioxidant... a quality Koppers Chemical 


@ ovr (di-tertiary - butyl - para - cresol) 
gives the best protection against gum 


formation in gasoline, when compared 
under conditions of use with today’s 
leading antioxidants. 


eleven advantage ©) es sin 


dbpe keeps automotive power systems 
clean because it keeps unstable gasoline 


constituents from depositing in carbure- 
tors, manifold piping, and intake ports. 
7 dbpc doesn't induce “tank sweetening.” 


dbpc is a more effective oxidation in- 
hibitor because it can be added early in 
the refining process and is not extracted 


by sweetening, caustic washing, clay treat- 


ing, or water washing. 
4 ) e dbpc is not extracted by aqueous corro- 
J | ae sion inhibitors, nor by acidic water solu- 


tions sometimes found in tank bottoms 
and pipelines. 


dbpe, being inert, does not cause gaso- 
line to darken or change color. 





AbPC does not require special handling 
precautions. 





re is Gbpe retains more of its antioxidant 
Pea , . properties than other types, in the pres- 
Acid iroating ond redisilleion, ence of iron, copper, brass, and other 
con copper-bearing metal alloys. 
Loss to acid sludge (2% at $4.50/bbi.) 
Doctor treating, operating cost 


Lows 10 Dest eating, 10 dbpe provides excellent stabilization of 
o 


aviation gasolines and tetraethyllead fluids. 


Total 
Saved with on of ;, ’ :' 
45,000 bb. /day it cs «vow dbpcis safer and easier to handle than 
45,000 bbi./dey: dollars/year . . « . 1,007,000 other antioxidants, because it is relatively 


non-toxic and non-irritating. 








The cost of inhibition was practically identical for the two 
cases cited above, Let our representative give you specific 
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HOUSTON + CHICAGO + DETROIT +» SAN FRANCISCO ~ LOS ANGELES 
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New Equipment... 


Compact Heat Exchanger —A special 
heat exchanger containing 540 square feet 
of heating surface but occupying only 7.2 
cubic feet of space has been designed and 
built for one of the country’s largest 
chemical manufacturers. The unit, when 
installed, will heat 3000 cubic feet of 
vapor per minute, using 450 steam 
inside the tubes, 

The size of the radial fin coil bundle is 
only 40% inches long by 19% inches in 
diameter. Within these close limits are 
three banks of hot-dip galvanized steel 
coils, Each bank of coils is separated by a 
rolled steel cylinder which provides a 
baffle and a support for the coils. In 
fabricating this heat exchanger, the tubes 
were first finned and then formed into 
coils, Schutte and Koerting Company 

Circle E4 on the card 


psig 


Loading Assembly — Petroleum and 
petrochemical marketers, terminal and 
bulk plant operators, have been seeking a 
practical, simplified, economical loading 
assembly which will perform its duties as 
an efficient loader without a train of parts 
and multiple accessories, and at the same 
time eliminate many of the usual mainte 
nance operations 

Such a loader has been developed. It is 
offered to modernize any loading rack and 
to render outstanding performance, This 
loader is very definitely a new idea in 
design and tried and tested 
in the field, and promises what purports 
to be the right answer to the needs of the 
industry 

This loader and unique in de- 
sign; compact with few parts. It features 
low cost and maintenance, and a new anti 
friction double ball bearing joint, 
which is leak-proof due to seal 
packing 

Equipped with compression type spring, 
serving as a counterbalance 
tight cylinder as a guard against weather 
conditions. An adjustable spring buffer 
brings the loader to a smooth stop when 
returning to upright position 

This includes a_ shockless 


construction, 


is new 


swing 
()-ring 


en lose d in a 


self- 


unit 
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urbines 


Two Murray 5 stage mechanical drive tur- 
bines driving process pumps in a southern 
natural gasoline plant. They are rated 424 
HP at 3600 RPM and operate with steam at 
250 psig, 406° F. and exhaust to 50 psig 
back pressure 





@ MURRAY TURBINES for mechanical drive can be furnished 


Horsepowers up to 15,000 
Speeds up to 11,000 RPM 


| for various combinations of the following conditions: 


Steam up to 600 psig, 750° F. 


Back pressures up to 300 psig., or 
condensing 


@ MURRAY mechanical drive turbines are built in various com- 


binations as follows: 


Single stage turbines 
Multi stage turbines 


_ Mechanical fly ball type governors 


Oil pump direct acting oil governors 
Oil pump oil relay governors 


MURRAY 


Fly ball oil relay governors 


Single governor valve with or without 
hand valves 


Multiple automatic governor 
controlled inlet valves 


IRON WORKS COMPANY 
BURLINGTON, IOWA 





Builders of Steam Power Equipment for Three Quarters of a Century 
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TURBINE 


SELECTION AND ENGINEERING 


DATA BOOK 


The most complete reference available to answer your questions 
on turbines . . . at-a-glance information on speeds, B.H.P., pounds- 
steam/B.H.P.-hour at various steam pressures. 


Request your copy today on your company letterhead. 


59 years’ experience in turbine development 


PYLE-NATIONAL 
TURBINES 


Ya to 120 HP for mechanical drive 


—the turbines that ask no favors 
in the refinery or in the field 


® Weatherproof! 

e Rugged! 

e Trustworthy! 

e Easiest of all turbines to 
service and maintain! 


Also available: Turbo-Generators (1/4 to 15 KW) 


SINCE 1897 


Turbo-Alternators (60 cycle Y4 to 20 KW) 


THE PYLE-NATIONAL COMPANY 
WHERE QUALITY IS TRADITIONAL 
1393 N. Kostner Avenue, Chicago 51, Illinois 


Branch Offices ond Agents in Principal Cities of the U.S. and Conade + Canadian Agent: The 
Holden Co., ltd, Montreal « Railroad Export Department, International Railway Supply Co., 30 
Church St, New York 7, N.Y. « Industrial Export Department; Rocke international Corp., 

40th St, New York 16, N.Y 

CIRCUIT CONTROLS * PLUGS AND RECEPTACLES + LIGHTING FIXTURES - FLOODLIGHTS 
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New Equipment. « « 


closing loading line valve and telescopic 
sleeve. Presently available in 2-inch, 2'/2- 
inch, and 3-inch sizes. 

The loading-line valve lends itself in 
usage to all type of loading line assemblies 
It is rugged and versatile; cast of tested 
all bronze and incorporating a special dis« 
which will withstand temperatures up to 
300 degrees of heat. 

Dual poppet and cam construction per- 
mit ease of opening and shockless closing 
Adjustment screw allows regulation of 
closing time when valve is used under 
various pressures, thereby eliminating 
strain or “hammer” on all connecting 
equipment. By regulating the adjustment 
screw valve may be set for fuels or liquids 
of different viscosities. The valve may be 
regulated while under pressure. Oil Equip- 
ment Manufacturing Company, Inc 

Circle E5 on the card 
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if 
lt 
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Aluminum Grating A new kind of 
grating that is ideal for stairways, walk- 
ways, platforms, and anywhere a high 
degree of traction is necessary along with 
safety from sparks. 

The grating is manufactured from one 
of the most durable of corrosion resistant 
aluminum alloys, Since it will not spark 
when struck with steel or flint, it offers 
an important safety consideration for 
walkways around explosives or volatile 
products 

It is light weight, requires less in the 
way of structural supports, and is easier 
to handle. It may be ordered with knurled 
or smooth tread surface. Moncrief-Lenoir 
Manufacturing Company 

Circle E6 on the card 


Single Stage Pumps A new pump 
bulletin, Form 7248-A, covering a _ re- 
designed line of single-stage centrifugal 


| pumps is now available. 
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can help you with 


ALVES 


We have sold valves for over 
half a century. 


L|POPPPRORDD PRP PRE, 


Use this experience! Its practical 
application by trained J&L men 
can be valuable to you when 
problems arise or technical 
specifications are involved. 


In the meantime valves and 
fittings you need from day to 
day are in stock at your 


near-by J&L Store. Good 


valves, well selected. 


Yes, J&L can help you with 
valves. 


MW Jones & Laughlin 


SERVING THE UNITED STATES AND CANADA 


6—GA 
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FOR METERING 
5,000 cfh or a MILLION 


.< plur-ability 





Look for R-C plur-ability 
in all your equipment 
to handle gas and air 


Centrifugal and Rotary 
Positive Blowers, (sas 
Pumps and Exhausters 

ees 
Spiraxial® Compressors 

“oe 
Positive Displacement 

Vacuum Pumps 
and Meters 
. te-e 


Inert Gas Generators 


we a 
Ask for detailed bulletins 
on any R-C product —or 
write us your needs 











PAYS DIVIDENDS 


Packed into every Roots-Connersville Posi- 
tive Displacement Gas Meter are important 
values which mean “p/ur-ability.” Summed 
up, they give you accuracy unmatched by 
any other type—that endures over many 
years of use. Maintenance is practically un- 
known, with no vanes, valves, or small 
parts. Compactness saves space and founda- 
tion cost. Capacities, pressures and over- 
load ability fit your most exacting needs. 
Wherever you need to measure gas from 
5,000 cth to a million, you can trust the 
staying qualities of R-C Positive Displace- 
ment Meters. Ask for specification details 
in Bulletin M-152 


RooTs-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 








456 Crescent Ave., C sville, indi 


inc d 629 Adelaide $t. W., Toronto, Ont. 
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Designed for general hydraulic services, 
these pumps feature double mechanical 
shaft seals which eliminate stuffing box 
maintenance, and pre-lubricated, sealed 
ball bearings which require no lubrication 
throughout their entire service life. Single 
mechanical seals are also provided for 
services where the liquid being handled is 
clean, and supplied at a positive suction 
pressure 

Phese horizontally-split, single-stage 
pumps are built in sizes from 3 to 6 inches 
with heads to 350 feet and capacities from 
250 to 2400 gpm 

Further information on the construction 
features of these simplified units is in 
cluded in this new eight-page, two-color 
bulletin. Also incorporated in this bulletin 
are typical installation views, cross se« 
tional views, an exploded view of com- 
ponent parts and dimensions. An _ inter- 
changeability chart js illustrated to show 
the maximum interchangeability of parts 
throughout the entire line. Ingersoll-Rand 

Circle E7 on the card 
wave oan 
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Chemical Process Pump for pu 
ing most all chemical process liquids, either 
hot or cold, in moderate capacities against 
low, medium or high heads, with special 
emphasis on a complete interchangeability 
of pump components, New chemical proc 
ess pumps have been introduced 

General characteristics of these pumps 
reveal that they are available in discharge 
sizes from 1 inch through 4 inches, pro- 
viding a range for most all chemical proc- 
ess applications. Enclosed or open impeller 
design is optional construction. Capacities 
up to 800 gpm are provided. Types DL 
and DM pumps will operate against heads 
to 400 feet. Driver can be a standard, 
horizontal, electric motor mounted on 
common base with pump 

The new pumps are offered in two basic 
designs: one is grease-lubricated designated 
as Type DL—the other is oil-lubricated 
designated as Type DM. Either grease or 
oil lubrication is available with enclosed 
or open impellers. Standard bearing con 
struction for operation at temperatures to 
250 F. is grease lubricated. Above 250 F 
to 400 F. oil lubricated construction is 
utilized. However, the latter construction 
is also available for pumps handling liquids 
to 250 F. In and out cooling connections 
in the oil lubricated design maintain oil 
supply in reservoir at proper temperature 

Provision is also made for water cool 
ing the packing. The pump case is tapped 
for in-and-out water cooling connections 
for temperatures to 400 F. Where a posi 
tive seal is desired, the Type DL and the 
Type DM pumps can be equipped with 
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Ingersoll-Rand High-Pressure Pumps at the Katy Cycling Plant 


SET IMPRESSIVE RECORD 


of Maintenance-Free Operation 


Two nine-stage CHT pumps were put into service at the Katy 
Cycling Plant in July 1943. These five-inch, double-case units, 
one of which is shown above, take lean oil at about 90°F. and 70 
psi from the still after coolers and discharge it to the absorbers 
at 1850 psi. Throughout this entire thirteen year period, the 
pump casings have not been opened. The original bearing linings 
are still in service and the only maintenance required has been 
the renewal of inboard shaft sleeves and infrequent repacking 
A third I-R pump of the same design, installed in 1944, has 
required no repairs to date 

This outstanding performance record is a typical example of 
the extra dependability that’s built into every Ingersoll-Rand 
pump. Each unit is designed for real, long range economy that 
pays off in lower operating and maintenance costs year after 
year. If you have a pumping problem, your nearest I-R represen 
tative will be glad to help you. 


Ing ersoll-Rand 


11 Broadway, New York 4, N. ¥ 10-438 





years without opening! 
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New Equipment... 


mechanical shaft seal of standard design 
and manufacture 

A most important feature of the new 
pump line is the economy achieved for 
the user through interchangeability of 
components, To either the Type DL or 
the Type DM frame, the user simply adds 
the desired back plate air or water 
cooled) the desired impeller (open, with 
repelling vanes or enclosed with balance 
chamber) and the proper volute case to 
build the “proper” pump for the intended 
service. The manufacturer states that by 
such interchangeability of components 
process pump users can cut inventory on 
replacement parts up to 85 percent, In 
addition to reduced capital investment, 
two other benefits, one, greater pump ver 
satility in application, and two, the oppor 
tunity of always having the most efficient 
pump for every liquid condition, also 
accrue to the user, Peerless Pump divi 
sion, Food Machinery and Chemical Cor 
poration Circle E8 on the card 

Portable Resuscitator—This new equipped with three contour face pieces 

New Antioxidant An eight-page light-weight portable resuscitator can be to fit patients of any age. It is easily mod 
pamphlet on a new product, Antioxidant easily adjusted for infants as well as adults ified for two-man operation 
AC-1l, has just been published In the Ihe unit is the first resuscitator to use the An exterior chuck facilitates quick refill 
petroleum field, the chemical is used in  Seeler valve developed by the Air Force ing of the cylinder from any commercial 
gasolines, jet fuels, waxes, and oils. It will and hitherto reserved for the armed forces oxygen tank. The resuscitator is so simple 
protect polystyrene, vinyl films, and poly The Seeler valve provides extremely effi- to operate a person unfamiliar with the 
ethylene from oxidation and discoloration cient resuscitation, inhalation and aspira- equipment can use it correctly by follow- 
Other uses are in industrial fats and oils, tion. Positive (inhale) and negative (ex- ing an illustrated booklet included as 
polyolefins, drying oils, insecticides, and hale pressures can be controlled by simple standard equipment 

uch rubber products as white sidewall dial adjustments, Even the rate of breath- 4 demand inhalator—the 
tires, gasketing, water-dispersible rubber ing can be preset to accommodate new method of 
pressure-sensitive tapes, and insulation born infants or robust adults. 


most efficient 
providing economical oxygen 
therapy for long periods—-can be supplied 
Catlin Corporation of America The unit, packed in an aluminum case’ with the resuscitator 


Fyr-Fyter Company 
Circle E9 on the card the size of a standard overnight bag, is 


Circle E10 on the card 





ati" CENTRIFUGAL SYNTHESIS 
b 


- \ GAS CIRCULATORS 


= 


e 


a 


» : GHH Maulwurf pumps are high pressure centrifugal 
| gas circulators especially designed for application in 

the chemical industry to increase the pressure of the 

nitrogen-hydrogen mixture in ammonia synthesis. 


COMPRESSORS PRESSURE VESSELS 
Xe, BLOWERS HEAT EXCHANGERS 
- a EXPANDERS COLUMNS 
» Wa | G 
. » oo 


ve 
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STERKRADE AKTIENGESELLSCHAFT - STERKRADE WORKS - GERMANY 
REPRESENTATIVES: THE FORAM CORPORATION 
15 Moore Street, NEW YORK 4, N. Y. * Telephone: WHitehall 3-8241 
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INFORMATIVE! 
INTERESTING! 


“PREFABRICATED 
PIPING 


by GRINNELL” 


A lomm 


d IK ational lose 


$0 ind motion | icture 


, in full color. Provides 


an ¢ ip of latest techniques in the shop 


fabrication of piping. Avail ible for showing without cost 


Ultrasonic 


cr 


1956 


Testing 
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“Prefabricated Piping by Grinnell” 
is a fascinating and factual film 
Produced by the 100-year old 
Grinnell Company, it sheds new 
light on the complex subject of 
prefabrication of piping an 
swers with 


complete authority 


many of the questions dealing 


with shop vs. field fabrication 

Now you can see for yourself 
how the experts bend 20-inch 
pipe, with walls four inches thick; 


I 


how pipe 1s sand par ked to pre- 


vent 


collapse in bending; how 


alloy pipe is pre-heated to pre 


Sp ( ial 


serve its characteristics; 


how to stress-relieve after bending 
cold bend 


pipe extrude branch outlets; per 


or welding; how to 


form automatic we Iding You can 
look over the shoulders of the ex 
perts during radiographic in 
spection, hydrostatic testing, and 


photomicrographic examination. 


I Engineering societies and 


engineering departments that desire to show this picture should 


address their local Grinnell Supply Sales Office 
Department, Grinnell Company, Inc 


Providence, R. | 


For more data on advertised products 


, or Publi ity 


82 West Exc hange St 


Requests will receive prompt attention, 
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A The transistor amplifier utilizes two 
New Equipment eee power transistors and has a flat response 
from 300 to 3000 cps. The 3.2 ohm input 
impedance is compatible with most com- 
munications type receivers. Battery drain 
is very low, being less than 0.3 ampere on 
standby and 1.0 ampere with full voice 
output, 

Approximately 1 watt input to the am- 
plifier provides 15 watts output in 12 volt 
vehicles and 5 watts output in 6 volt 
vehicles, Speaker output is varied with the 
usual receiver volume control by con- 
trolling the input to the transistor am- 
plifier, 

Hardware for firewall or under dash 
mounting is included. The unit is easily 
removed from its mounting bracket and 
hung outside the vehicle window to enable 
monitoring of received messages from a 
considerable distance away. Motorola, Inc 

Circle E11 on the card 


Wound Rotor Motors Construction 
features of wound rotor motors for a 
variety of applications are described in 
this new bulletin. The motors are de- 
signed for use wherever high starting 
torque with low starting current is needed, Toxic Fume Signal Horn —Extra 
Transistor Mobile Speaker—The = power supply is limited, intermediate safety for clean-up crews in this large 
first mobile communications type speaker speeds are required, smooth acceleration chemical plant now is assured by a Dual- 
with a built-in transitor amplifier has been is desired, or where high inertia loads Tone Signal Horn (bottom foreground 
announced, The “Power Voice” speaker must be accelerated Industrial safety regulations require con- 
provides up to ten times the audio output The motors are available in open-type stant surveillance of clean-up crews by 
of standard passive speakers in mobile models, both drip and splash-proof designs floor supervisor during tank and vat in 
two-way radio installations in totally-enclosed, fan-cooled and totally- spection and cleaning. New horn, powered 
The speaker element has a bandpass enclosed, non-ventilated machines, NEMA by a cylinder of harmless Freon gas, will 
frequency response tailored specifically for 505 frame and smaller, and in totally- bring rescue teams “on the double” to 
mobile service. It accents voice frequencies enclosed, fan-cooled design with tube-type, assist tank workers affected by toxic fumes 
but suppress ignition noise and other in- air-to-air heat exchangers in frames larger The horn’s distinctive call can be heard 
terference above and below the basic voice than NEMA 505, Allis-Chalmers more than 150 feet above noisiest plant’s 
frequency range Circle E12 on the card ambient sound level and over 1000 feet 
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Three 48 Hinge-Type Corruflex Expansion Joints 


ENGINEERING BACKS UP EVERY 
CORRUFLEX PACKLESS EXPANSION JOINT 





Regardless of size or degree of complexity 
of the joint involved, ADSCO applies its 
vast engineering experience to every pip- 
ing problem presented to it. The help 
ADSCO provides not only makes the cus- 
tomer's piping react the way it should but 
also saves money in both installation and 
maintenance costs. Next time consult 
ADSCO, a leader in the development of 
maintenance-free packless expansion joints. 


@ Write for Bulletin 35-51. 





Basix Corruflex Joint with ” AMERICAN DISTRICT STEAM DIVISION 


Equalizing Rings 


Apsco INDUSTRIES. INC. 
20 MILBURN ST. BUFFALO 12, N. Y. 
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exhaustive tests prove: Y EA R Ss 
FROM TODAY 


TUBESEALS*‘ NOW IN FLOATING ROOF 
TANKS WILL OPERATE AS EFFICIENTLY 
AS THEY DO TODAY! 


WE DOUBT this can be claimed 
for any other floating roof seal! 


To determine the efficient life-expectancy of the Ham- 
mond Tubeseal in service, tests were made under the 
worst possible conditions to which a floating roof seal 
can be subjected. The Tubeseal was moved across very 
rough rivet heads, erection burrs and abrasive weld 
surfaces, for a total travel of 70,000 feet. This is equiv- 
alent to a normal wear of more than 36 years in actual 
service. Moreover, as the tests were run dry, there was 
the added disadvantage of the absence of lubricating 
effect normally created by wetted surfaces. Upon com- 
pletion of these rigorous tests, the scuff band had only 
worn through the ribs and had barely penetrated 
through the material, leaving two-thirds of the stock 
intact; proof that the Tubeseal is unimpaired after 
traveling 70,000 feet. 








The 36 year life-expectancy of a Hammond Tubeseal 
assumes no mechanical accident and is arrived at in the 
following manner: Each year a floating roof, in normal! 
service, makes about 48 trips to and from top and bot- anaes 7OAGO Feat 
tom of tank. The roof of a 40 foot tank, therefore, will weve! over vertical weld a 
travel 1920 feet per year. Assuming 1920 feet of travel It a 
per year (based upon full depth of travel) and applying 
our accelerated wear test, the Tubeseal will be service- 
able for at least 36 years 512 months. CONDITION OF TUBESEAL AFTER TEST: Scuff 

band had worn through ribs and had barely 

penetrated into the main material, leaving % 


THE HAMMOND TUBESEAL of stock intact. 
is the most efficient and positive seal known. 


THE TUBES EAL TEST: 


Horizontal welded seam crossed .. 21,200 times 
Flat head rivets crossed 63,600 times 


Tests were conducted dry with no aid of lubri- 


: cant normally resulting from stored product, 
it features: 


Photos show projections used for test. Included 
ore 16”0f 4%” horizontal weld—24”" of sharp, 
irregular vertical weld—2 erection burrs—3 4%” 


flat head rivets and 2 44” cone head rivets. 


no moving parts 

no mechanical maintenance 

climate proof 

non-corrodible 

can operate to bottom of tank 
or above the top 


no vapor space below the seal , peuee NO ROOM FOR VAPORS 
entire circumference has tight NO VAPOS : NO EVAPORATION 


seal under pressure at all times 


longer working life expectancy  temete] ii ieh-jiel, | 
*patented Write for bulletin TS 


pM MO ny 


WARREN and BRISTOL, PA. + PROVO, UTAH « CASPER, WYO. - BIRMINGHAM, ALA 
Sales Offices 


BOSTON 10, MASS. - NEW YORK 20, N.Y. + CINCINNAT! 2, GHIO - CHICAGO 3, ILL. « WARREN, PA 

BRISTOL, PA. + ARLINGTON, VA. + GREENVILLE, §. C. + BIRMINGHAM, ALA. + SAGINAW, MICH 

SAPULPA, OKLA. « PROVO, UTAH + CASPER, WYO. - LOS ANGELES 57, CALIF. « HAVANA + MEXICO CITY 
“TIPSA,”” BUENOS AIRES - CAIRO, EGYPT - PORT-AU-PRINCE, HAITI + LIMA, PERU 


f 
“Fricuyy AND POSITIVE 
P Licensees; CALIFORNIA, CANADA, ENGLAND, BELGIUM, GERMANY, ITALY, FRANCE, JAPAN 
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i heavy-duty, all-temperature adhesive, and and knockouts with one compressor 
New Equipment. ee silicone plastic overcoated for long life casing 

They are guaranteed to stick to pipes for Liquid interstage injection cooling re- 
a minimum of two years. New, job-tested, duces heat of compression 

bold, black letters on ASA Standard A-13 The 
background colors identifying pipe con- 


“ tents with both color and legend. Match- 
decibels, Rechargeable Freon tank holds ing stock directional arrows indicate flow 


sufficient gas to produce more than 500 direction of pipe contents 
five-second warning calls. Faleon Alarm Ihe new pipe markers are mounted on 
Company, Inc. Circle E13 on the card andy dispenser cards for fast application 
The exclusive release coating on the dis- 
penser cards allow fast, distortion-free ap- 
plication of the self-sticking markers 
A free pipe marker planning kit is avail- 
able to help plan a standardized pipe 
identification systern for the entire plant 
The kit includes a planning guide, cost 
comparison and safety information, appli- 
cation photos, free testing samples and a 
stock list. It comes in a handy file folder 
W. H. Brady Company. 
Circle E14 on the card 


outside on plant grounds. Decibel rating 
of the new horn ranges from 116 to 125 


castweld fabricated design in- 
sures known sound components from 
basic materials to finished product. 
The horizontally split enclosed dif- 
fusers allow continuous gas guidance 
through compression range. Worth- 
ington Corporation. 

Circle E15 on the card 


Multi-Stage Compressor This new 
multi-stage compressor is designed for use 
with air, ammonia, and most hydrocarbon 


’ oe gases. The five casing sizes give a capacity : 
Pipe Markers Mant and maintenance Fangs from 570 to 82,000 CFM per casing Electronic Thermometer —A new 


with discharge pressure to 950 psig electronic resistance thermometer, said to 
identification system for their entire plant Six outstanding features of the new e the first thermometer to ever cover a 
, om a : 
with the new pipe markers, With pipe Compressor are: with apes werent nee Y ~ — 
identification standardized, tracing pipe @ Casings and diffusers are horizontally with wage wae Fay — i x - 
lines is quick and sure through different split at the centerline with no bolting ae ines directly, has recently beer 
. » introaducec 
rooms, departments and buildings, Main- ~ + diffusers to the a A special feature of this thermometer 
: @ The bearings are externally mounted : . 
tenance down-time is reduced, operating . , dela . 
i to the casing and are open to atmos- is its extremely high accuracy, with J C 
pheric pressure up to 400 C., and .2 C. up to 900 C. To 
Accommodations for large  bleed-in maintain this accuracy, each resistance 


The new pipe markers come in stock bleed-out flows permit handling of bulb and bridge is individually calibrated 
heights to fit any size pipe. They are made different 


engineers now can standardize the pipe 


errors minimized and plant safety im 
proved 


levels of refrigeration or The vacuum sealed platinum elements and 


of all-temperature vinyl-cloth with a stepwise compression of process loads leads in the resistance bulb have a _ her- 


ONE THING YOU CAN COUNT ON=- 


QUALITY mase of 


Larkin the Leader 


att 
You can buy Larkin Fittings through 
your supply store with full confidence that 


they are the finest fittings money can buy. 


Hexagonal Swages and Bull Plugs ° External Upset Swages and Sub-Tubing Nipples ° Refinery Swaged 

Nipples and Bull Plugs * Seamless Casing Nipples * Seamless Tubing Nipples ° Steel Tubing Couplings 

° Substitute Couplings ° Sub-Tubing Nipples and Pup Joints °* Perforated Tubing Nipples * Adaptor 
Nipples * Boiler Nipples °* Choke Nipples. 
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metically sealed head. 


The direct temperature reading is at- 
tained by means of a special circuit in the 
Wheatstone bridge, through which the 
reading of the balancing resister is made 
to follow a second degree relationship 
corresponding with the change in resist- 
of platinum with temperature. This 
direct reading instrument which 
is especialliy useful and valuable, since it 
eliminates the time consuming calculations 
normally required with high precision re- 
sistance thermometry. A high sensitivity 
electronic detector permits rapid and pre- 
balancing of the bridge. Manostat 
Corporation Circle £.16 on the card 


ance 
gives a 


cise 


Diaphragm Control Valve — An 
tirely new line of diaphragm control valves 

the “Super 70 Series’’—which includes 
a new topworks, redesigned valve body 
and an all-metal float ring has been 
introduced, 


en- 


seal 


Ihe topworks features a new moulded 
diaphragm for uniform thrust full 
valve travel, pressed steel cases for maxi- 
mum strength with minimum we ight, and 
a precision-calibrated single spring. The 
entire topworks is iridited and cadmium 
plated for corrosion resistance. Topworks 
is available in direct or reverse 
styles and in four sizes 


over 


acting 


The valve bodies featur: stream- 
lined flow contours for greater stability, 
new top and bottom guided inner valves 
for more exacting flow characte ristics, new 
all-metal float ring seal which provides 
self-actuating closure and tightens with 
application of pressure, new forged clamp 
ring that allows yoke orientation to any 
position, and bolted stuffing with 
steel followers. Valve are 


new 


box 


stainless bodies 


available in three 
double port, 


erosive or 


sty le 5 single 
and split body for use in 
corrosive fluid where 
easy removability of valve seat is desirable 
All dimensions for steel bodied valves are 
in accordance with ASA Standard B16.5 
1953. Black, Sivalls & Bryson, Inc 


Circle E17 on the card 


port, 


service 


Evaporator Type Still 


of the falling film evaporator is 


The principle 


not new 


LARKIN PACKER COMPANY, INC. 


WAXAHACHIE, 


LARKIN LEADERSHIP HAS 


October, 1956—PETROLEUM 


REFINER 


TEXAS 


EARNED BY YEARS OF 
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New Equipment... 


Practical film evaporators have been used 
since the early 1950's 
film type 


useful outside of the 


However, only re 


cently have evaporators been 


molecular distillation 
range 

In this, a concept in the design 
of this type, the walls of the still are 
actually contacted by made of im 
pervious graphite or suitable ma 
terials. The 
wipers which are set at an 


new 


wipers 
other 
design individual 
to direct 
the flow downward through evaporator as 
well as circumferentially. By directing the 
film downwards to the bottom of the still, 
short contact times are ob 
In this design, the wipers actually 
with the heated walls of 
held in contact with the 
centrifugal force. The wipers are 
contained in a special retainer which per 


wiper has 


angle 


extremely 
tained 
are in 
the still 
walls by 


contact 
and are 


radial motion and allows removal 
and replacement without 
the entire still. Since the 
structed of short sections, no further com 


mits free 
disassembly ol 
wipers are con 
for variations in radius are 
and the 
eliminated 


pensation 
need for internal ma 


Phe 


rotor 


necessary 


chining relation of cen 
force to 


and 


trifugal 
direct 


speed provides a 
producing 


him 


means olf 


this 


positive 


controlled turbulence in type 
evaporator 

Due to the simplicity of the construction 
and the irbon 


inertness of the « wiper, 


applications of this type of still are broad 
It permits commercial evaporation of high 
boiling liquids previously impractical such 


as wax, fatty acids, lubricating oils, purifi 


Through Your Supply Store 


DEPENDABLE PERFORMANCE 
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New Equipment... 


cation of plasticizers, and distillation of 
petroleum fractions, etc., without use of 
steam or other diluents 

A cutaway picture of the falling film 
evaporator shows the rotor-contained car- 
bon wiper blades. These extremely hard 
and durable grooved blades float free in 
retainer slots and are held against the wall 
of the still by centrifugal force. Pfaudler 
Company Circle E18 on the card 


Welding Machine—A new engine 
driven welder, with battery start and di 
rect coupling between engine and gener- 
ator, has been announced 

Available in 300- and 400-ampere 
models, the new welder includes reversing 
switch, battery start and side panels as 
standard equipment. Built to withstand 
heavy duty service, the new welder is con- 
structed of extra heavy steel and has no 
projecting generator or controls that could 
be damaged in on-the-job operation 


Maintenance on the new welder has 
been considerably simplified, according to 
company engineers, Constant pressure 
brush springs no adjustment and 
sealed bearing on generator eliminates re 
lubrication, An 
eliminating 


require 


exciter 18 not 
points of 

General Electric 

Circle E19 on the card 


required, 
extra maintenance 


and servicing 


Hydraulic Crane According to the 
manufacturer, this latest development 
literally turns hundreds of operations into 
simple, one-man jobs. It stacks, loads 
freight, transfers heavy parts, removes 
engines, lifts cars and truck fronts, ete 
Engineers have proven its amazing versa- 
tility under every conceivable 
and climatic condition 
a salety 
prevents overloading 


The model 


mechanical 
It is equipped with 
that automatically 


release valve 


features a new sliding ex 
tension beam that affords 39 
additional lifting length or height and 
adjusts to three different positions. Com 
plete with safety plunger foot brakes, the 
model features adjustable legs that 
enable the operator to straddle large ob 
jects for lifting operations. For export 
shipping purposes, the Hydro-Crane may 
be collapsed to occupy minimum space 
It is available in one-, two-, and three-ton 
models, Stratton Equipment Company 

Circle E20 on the card 


inches of 


also 
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Chromograph—The Model LILIA 
Chromagraph analytical instrument is a 
mobile unitized instrument embodying the 
best features of the many laboratory gas 
liquid partition chromatography apparatus 
evolved in several years research in this 
field at Shell Development Company at 
Emeryville, Calif. It is an apparatus of 
versatility suitable for analysis of 
gases, liquefied gases and liquids by ad- 
sorption as well as by gas-liquid partition 
techniques or combinations thereof. Separa- 
tion of isomers is readily handled at tem- 
peratures down to zero C with self-con- 
tained refrigerating unit, and materials 
boiling at temperatures approaching 400 C 
can be analyzed at operating temperatures 
of 250 C and higher. It has been success- 
fully applied to the analysis of full-range 
cracked gas, other saturated or aromatic 
compounds, oxygenated and halogenated 
compounds, various alcohols and aldehydes, 
light aliphatic acids and esters, etc, Hailli- 
kainen Instruments. 

Circle E21 on the card 


great 


Thermometers 


tirely 


Announcing an en- 
2-inch and 4'- 
In addition to the 


feature for 3! 


new 
inch dial thermometers 
regular pointer, a red pointer showing 
maximum and a green pointer showing 
minimum readings. They are easy to read 

easy to reset-—-and provide an accurate 
indication of high or low temperature over 
any given period of time. The two pointers 
can be reset as often as necessary. Simply 
rotate the red knob to the left until the 
maximum indicator makes contact with 
the pointer. Then rotate the green pointer 
to the right until it makes contact with 
the pointer, The instrument is now ready 
to use 

These maximum and minimum indi- 
cators may be fitted to existing 32-inch 
and 4'/-inch dial thermometers which are 
of the direct drive 
at a nominal charge 


Bourdon construction 
However, the ther- 
returned to the factory 
Palme I I he rmometers, Inc 
Circle E22 on the card 


mometer must be 


for conversion 


PETROLEUM 


Fire Resistant Lubricant —A synthetic 
lubricant for air compressors which mini- 
mizes explosions and receiver fires as well 
as carbon deposits on exhaust valves and 
air system piping has been announced 
Ihe lubricant is described as a fire-resistant 
fluid equivalent in lubricity to a premium 
grade lube oil. Quite similar in its prop- 
erties to other fire-resistant fluids, it is 
unique in its ability to reduce carbon 
deposition, thus offering important main- 
tenance savings plus a wide safety margin 
in compressed air systems 

Fires and explosions in such systems are 
not uncommon; they can be hazardous to 
personnel and destructive to property. Al- 
though no single explanation exists for 
what causes them, it is generally agreed 
that they involve combustible films or 
mists of petroleum-based lubricants of 
their residues 

Pydraul AC 
of experimentation 
cants by air 


is the result of five years 
with synthetic lubri- 
compressor operators, pat 
ticularly in petroleum refineries, gas pump 
ing stations, power generating plants and 
other critical industries. It has been tested 
and proved in hundreds of 
pressors by than 30 


such com 


more major com 
panies 

Conversion of compressors trom petro 
leum lubricants to Pydraul AC is simple 
Splash-lubricated need only 
be cleaned of their petroleum deposits be 
fore installing the fluid. Separate 
force-feed cylinder lubricators can be con 
verted with modification kits 
from major lubricator manufacturers 
Monsanto Chemical Company 


Circle E23 on the card 


compressors 
new 


available 


. 


Double Load Lug Switch—A new 
100-ampere fuse puller switch with double 
load and neutral lugs is suitable for use 
as service entrance equipment and is espe 
cially adaptable for rewiring jobs. In such 
applications, the two sets of load lugs 
(rated at 60 and 100 amperes) permit the 
connection of two loads instead of only 
one when the device is main 
disconnect switch 

An electrician can insert the device into 
an incoming line so that one set of lugs 
feeds an existing load center; he can then 
use the other set of 


used as a 


lues to feed a new 
the additional cir- 
When the device is used 
to feed only one load, the extra lugs pro- 
vide flexibility for expanded wiring in the 
future. General Electric Company 


Circle E24 on the card 


load center to provide 
cuits required 
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‘ sits of ALUMICOAT APPLICATIONS Unbeatable 


for 
fast, clean 
pipe or conduit 
cutting... 


Molten Aluminum efficiency-balanced 


~ Ribaaib 


PROCESS Heavy-Duty 


PROTECTS | | PipeCutter 
REFINERY it 


business, that comes to your 
EQUIPMENT hands like an old friend. It 

rolls easily through any pipe 
or conduit, scarcely a trace 
of burr. Strongly built, guar- 
anteed not to warp or break, 
covering the advantages of the new always tracks perfectly. Thin- 
ALUMICOAT Process! ALUMICOAT blade or heavy-duty cutter 
offers a firm resistance against cor- wheels (special wheels for 
rosive media —especially sulphur stainless or cast iron). For 
compounds —and extreme temper- ; pipe or conduit cutting that’s 
etusent a satisfaction, buy Ri@DID’s 

at your Supply House. 


panne 


PLR EEL Ly 


More and more refineries are dis 


In the ALUMICOAT Process, refinery 
parts are dipped in molten alum- 
inum to produce a metallurgical 
iron-aluminum bond at the interface 
and a surface overlay of pure alum- 
inum. At temperatures exceeding 7 models fer 16" 
the melting point of aluminum, the to 6” pipe ond conduit 
aluminum on the surface diffuses. 

This diffused coating, together with 

the iron-aluminum solemn a RIZAID 
refractory material that gives steel 4-WHEEL 

maximum protection against high for easy cutting 
temperature scaling. in tight places 


The Alumicoat Process can solve 
your corrosion and oxidation prob- 
lems. Send for full details today! 


ARTHUR TICKLE ENGINEERING WORKS, INC. 


26 Delevan Street MAin 5-4200 Brooklyn. N. Y. 
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Plate 214, 
Size, 3" 


Plate 8460-N, 
Size 4" 


McDonald Loading Arm Assembly 
Every detail of design in this popu- 
lar Loading Arm Assembly is 
directed to a single objective 

the highest attainable degree of 
loading efficiency. Balanced design, 
with divided counterweights that 
cannot strike the riser, assure 
effortless trouble-free operation. 

These construction features are 


your assurance of dependable 
operation. 


© Swing Joint, identical swing joint 

features as those of the well 

known McDonald Master Series 
concentric design. 


® Range, 7 feet closed to 11 feet 
extended, measured from center 
line of riser. 


Remote Control 

for Loading Assembly 

Plate 214-R Remote Control fur- 
nishes a convenient method for 
holding open the line valve of 


McDonald Flanged Non-Rising 

Stem Type Expansion Relief Valve 
Provides positive protection from 
leaks at gaskets and joints which 
result from excessive pressure 
caused by expansion. Should pres- 
sure build up in the line due to 


Send a card today 
for a catalog of 


Solderless Joints on entire brass 
slide sleeve assembly assure easy 
replacement and stronger con 
struction. 

Bolted Stuffing Box on slide 
sleeve, easily adjusted and re- 
packed. Oversized bearing area 
assures easy operation. 

Felt Wiping Gasket, easily re 
placed, keeps slide tube clean, 
increases life of the tube and 
packing. 

Aluminum Outboard Swing 
Joint, concentric design, drop 
tube hangs vertically. 
Detachable Handle operates 
slide sleeve and drop tube 
Shock-Proof Loading Line Valve, 
equipped with vacuum breaker 
Weight, 429 Ibs. 


Plate 214 Loading Assembly. At 
the same time, it permits the oper 
ator to watch the filling process 
and have complete control of the 


the heat of the sun, for example, 
the disc in the by-pass of the valve 
opens to equalize the pressure in 
the line with that of the tank 
Iron body bronze-faced solid 
wedge, guided both sides bronze 
seats and stem. Weight, 106 Ibs 


’ 


cvaecie'” AY. MSDONALD mis. co. 


bine of oil equipment 
Address your card to: 
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